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Dear Sir:

The U.S. Environmental Protection Agency (EPA) Region 4 has reviewed the above subject decision
document and concurs with the interim selected remedy for the Remedia Action at Site 69. This remedy
is supported by the previoudy completed Remedia Investigation, Feasibility Study and Baseline Risk
Assessment Reports.

An Interim ROD rather than a Final ROD is being implemented at this time due to the reported
presence of Chemica Warfare Materiel (CWM) at the site. Discussions with the Design Center for
Ordnance and Explosives Team of the Department of the Army Corps of Engineers, have indicated that
disposal of such materialsis not readily available. EPA’s concurrence on the IROD is based on the
understanding that there will be a continuous effort to work with the Army Corps for removal of the
CWM within the next five years and groundwater remediation will be implemented within five years.

The selected interim remedial actions address the principle threats associated with the contaminated
media at Site 69. The major components of the selected remedy for the soils and groundwater include the
following:

* Implementing a groundwater monitoring program targeting VOCs, CWM and
inorganics.

* Implementing aguifer use controls to prohibit future use of the shalow and Castle
Hayne aquifer within a 1,000 foot radius of the current groundwater plume.

Internet Address (URL) ¢ http://www.epa.gov



* Implementing land use controls to restrict site access and use, and control intrusive activities.

* Filing a Notice of Inactive Hazardous Waste Site (“Notice’) for Site 69 at the Ondow County
Courthouse.

This remedia action, is protective of human health and the environment, complies with Federal and
State requirements that are legally applicable or relevant and appropriate to the remedial action and is cost
effective.

EPA appreciates the coordination efforts of MCB Camp Lejeune and the level of effort that was put
forth in the documents leading to this decision. EPA looks forward to continuing the exemplary working
relationship with MCB Camp Leeune and Atlantic Divison Nava Facilities Engineering Command as we
move toward afinal cleanup of the NPL site.

N Nose

Richard D."Green, Director
Waste Management Division

cC: Else Munsell, Deputy Assistant Secretary of the Navy
Nea Paul, Camp Leeune
Kirk Stevens, LANTDIV
Dave Lown, NCDEHNR
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» Implementing land use controls to restrict Site access and use, and control intrusive activities.

» Filing aNotice of Inactive Hazardous Waste Site (“Notice”) for Site 69 a the Ondow County
Courthouse.

This remedial action is protective of human health and the environment, complies with Federal and
State requirements that are legally applicable or relevant and appropriate to the remedial action and is cost
effective.

EPA appreciates the coordination efforts of MCB Camp Lejeune and the level of effort that was put
forth in the documents leading to this decision. EPA looks forward to continuing the exemplary working
relationship with MCB Camp Legeune and Atlantic Divison Nava Facilities Engineering Command as we
move toward afinal cleanup of the NPL site.

Sincerdly,
Richard D. Green, Director
Waste Management Division
cc: Else Munsall, Deputy Assistant Secretary of the Navy
Nea Paul, Camp Lejeune
Kirk Stevens, LANTDIV
Dave Lown, NCDEHNR
bce:  Allison Abernathy, HQ
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DECLARATION

Site Name and L ocation

Operable Unit No. 14

(Site 69 - Rifle Range Chemica Dump)
Marine Corps Base

Camp Legeune, North Carolina

Statement of Basis and Pur poses

This decision document presents the selected interim remedy for Operable Unit (OU) No. 14 (Site 69) at
Marine CorpsBase (MCB), Camp Legjeune, North Carolina. The selected interim remedy for OU No. 14 was
chosen in accordance with the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) of 1980, as amended by the Superfund Amendments and Reauthorization Act (SARA), and to
the extent practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This
decison is based on the Administrative Record for OU No. 14. This Interim Record of Decision (ROD)
incorporates a site-specific Land Use Control Implementation Plan (LUCIP) for Site 69 in accordance with
the Memorandum of Agreement dated May 24, 1999 known as the Land Use Control Assurance Plan
(LUCAP).

The Department of the Navy (DoN) and the Marine Corps have obtained concurrence from the State of
North Carolina Department of Environment and Natural Resources (NC DENR) on the selected remedly.
A copy of the NC DENR approval letter dated April 14, 2000, is presented in Attachment E. Concurrence
from the United States Environmental Protection Agency (USEPA) Region |V isanticipated. Forma USEPA
Region IV concurrence is not provided until after the ROD is signed.

Assessment of the Site

Actual or threatened releases of hazardous substances from Site 69, if not addressed by implementing the
response actions selected in this Interim ROD, may present potentia threats to public health, welfare, or the
environment.

AnInterim ROD rather than aFinad ROD is being implemented at this time due to the reported presence of
Chemical Warfare Materiel (CWM) at the site. Records indicate that waste CWM was buried at the site.
Monitoring for CWM was performed during the investigation with all intrusive activities for health and safety
reasons; no CWM constituents were detected. Soil, sediment, and groundwater samples collected as part of
the Remedia Investigation (RI) were analyzed for CWM degradation products. CWM degradation products
were detected in the surface soil, and the on-site and drainage area sediment at severa locations.

Based on discussions with the Design Center for Ordnance and Explosives Team of the Department of the
Army Corps of Engineers, the unearthing of CAIS would require indefinite storage somewhere at MCB
Camp Lgeunewhilewaiting for final disposition. Currently, disposal of such materidsisnot readily available.
Transportation and disposal at commercial facilities may soon be available for such wastes generated by
military facilities. A concurrence letter from the Army Corps of Engineers is presented Attachment A.

Vi



Description of the Selected Remedy

The interim actionsto be completed at OU No. 14 for Site 69 are Ingtitutional Controls and Monitored Natural
Attenuation.

The selected remedial actions included in this Interim ROD address the principle threats associated with
contaminated media at Site 69. The interim remedy addresses the human health and ecological risks due to
voldile organic compounds (VOCs) in groundwater and human safety risks due to buried CWM. Natural
attenuation, monitoring, and controls on future use of the affected aquifers address the principle threat caused
by VOC contaminated groundwater. Land use controls address the principle threats caused by soil
contamination and possible presence of CWM. The interim remedy was not intended to address inorganic
contaminants in groundwater. However, inorganic contaminants will be monitored and will be addressed
further in aFinal ROD, if necessary.

The provisions of this Interim ROD shdl remain in effect until it is demonstrated that continued attainment
of remedial goals has been achieved or until thisInterim ROD is superseded by aFinal ROD for the site. The
mgor components of the selected remedy for the various media of concern at OU No. 14 include the
following:

» Implementing a groundwater monitoring program targeting the VOCs of concern at the site.
Natural attenuation processes are anticipated to reduce contaminants in groundwater over time.

If remediation levels for groundwater are not achieved or substantial progress towards remedial
goals cannot be documented, the alternatives for groundwater remediation will be reevaluated.

» Monitoring of CWM degradation products in groundwater in select wells.
» Monitoring of inorganics in groundwater in select wells.

» Implementing aquifer use controlsto prohibit future use of the shallow and Castle Hayne aguifers
within a 1,000 foot radius of the current boundary of groundwater VOC contamination at Site 69.

* Implementing land use controlswhich include controls on shallow and deep aquifer use (discussed
above), controls on site access and use, and controls on intrusive activities. These controls are
presented in the LUCIP which isincluded in this document as Attachment D.

» Filing a Notice of Inactive Hazardous Waste Site (“Notice”) for Site 69 at the Ondow County
Courthouse.

Statutory Deter minations

The sdlected interim remedy will provide protection of human heath by preventing exposure to potential
contaminants and wastes at Site 69 through ingtitutional controls and monitored natural attenuation.
Ingtitutional controls provide protection of human hedlth by preventing exposure to potential contaminantsin
site media. Land use controls serve to prevent exposure to contaminated soil and the possible presence of
CWM. Aquifer use control s prevent exposure to contaminated groundwater by controlling the use, other than
for monitoring purposes, of the

Vii



contaminated groundwater by controlling the use, other than for monitoring purposes, of the aguifers within
1,000 feet of the identified groundwater plumes. It should be noted here that the installation of water supply
wells that draw contaminated water from the plume, even if the wells are located outside the 1,000 foot
buffer, are prohibited by North Carolina regulations. Natural attenuation processes are expected to reduce
groundwater contaminant levels, and the associated monitoring program will track the success of such
processes and plume movement.

The selected dternative will provide a permanent, long-term remedy through contaminant reduction and
provison and enforcement of ingtitutional controls in the base master planning process. In addition, the
ingtitutional controls for Site 69 will include recordation of a*Notice” with the Ondow County courthouse.

The sdlected interim remedy for Site 69 satisfies the preference for treatment by utilizing the aternative
treatment technology of monitored natural attenuation. Currently, technological limitations due to the potential
presence of CWM prevent the removal of the source of contaminants which may prohibit achievement of
State and Federal groundwater standards. A waiver of Federa applicable or relevant and appropriate
requirements (ARARYS) is possible on the grounds that it may be technically impracticable to permanently
restore the aquifers from an engineering perspective. However, any determination of this type is reserved
for future application in the Final ROD only if appropriate.

W 2 ¢ JUN 2000

Signature Date

Major General R.(;. Richard
Commanding General
Marine Corps Base, Camp Lejeune
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1.0 SITE NAMESAND LOCATIONS

Located in Ondow County, North Carolina, MCB, Camp Legeune is a training base for the United States
Marine Corps. The Base covers approximately 236 square milesand is bisected by the New River. The New
River flows in a southeasterly direction and forms a large estuary before entering the Atlantic Ocean. The
southeastern border of MCB, Camp Lejeune is the Atlantic Ocean shoreline. The western and northeastern
boundaries of the base are U.S. Route 17 and State Route 24, respectively. The City of Jacksonville borders
the base to the north.

The MCB, Camp Legeune complex consists of six geographical locations under the jurisdiction of the Base
Command. These areasinclude Camp Geiger, Montford Point, Courthouse Bay, Mainside, the Greater Sandy
Run Area, and the Rifle Range Area. Site 69 is located within the Rifle Range Area.

OU No. 14 isone of 18 Operable Units located within MCB, Camp Leeune. Figure 1 depicts the location
of OU No. 14 within MCB, Camp Lejeune. As shown, OU No. 14 is located within the southwest portion
of the base.

The remainder of this Interim ROD is divided into four main sections under the following headings:

» Site 69 - Rifle Range Chemica Dump
» Selected Remedy

»  Statutory Determinations

* Responsiveness Summary

The first section of this Interim ROD presents pertinent information related to Site 69's history, previous
investigations including nature and extent of contamination and summary of the site risks, scope and role of
remedia action, description of the remedia action adternatives, and a summary of the alternative evauation
and comparative analysis. The second section identifies the selected remedy for Site 69. The statutory
requirements are reviewed within the third section; and the fourth and fina section documents al public
comments as well as the DoN’ s responses to the comments received.

All of the tables and figures presented within this Interim ROD are presented at the back of this document.
A letter of concurrence acknowledging the conditions at Site 69 and a statement regarding the Army’s
practice for CWM removal is presented in Attachment A. The transcript of the public meeting held to review
the Proposed Remedia Action Plan (PRAP) on June 30, 1998 is presented in Attachment B. Soil to
groundwater soil screening level calculations are shown in Attachment C. ThisInterim ROD also incorporates
a site-specific LUCIP for Site 69 in accordance with the Memorandum of Agreement dated May 24, 1999
known as the LUCAP. The LUCIP is presented in Attachment D. In addition, the Interim ROD approva
letter received from the NC DENR is incorporated by reference and is presented in Attachment E.

20 SITE69-RIFLE RANGE CHEMICAL DUMP
The following information will be presented: site description and history, previous investigations including

nature and extent of contamination and summary of the Siterisks, scope and role of remedia action, summary
of the remedial action aternatives, and evaluation of aternatives/comparative anaysis.



2.1 Site Description and History

Figure 2 presents a site map of the Rifle Range Chemical Dump (Site 69). Site 69, the Rifle Range Chemical
Dump, islocated west of the New River in the area of MCB, Camp Lejeune known asthe Rifle Range. The
steis approximately 14 acresin size and is Situated in atopographically high area. The areais overgrown to
the point that the boundary of the former dump is not readily noticeable. Three surface water bodies are
located within a quarter mile of the site: the New River to the east, an unnamed tributary of the New River
to the north, and Everett Creek to the south. The site area is rather secluded. However, training exercises
are conducted throughout the surrounding area. Currently, a fence surrounds the site to restrict access.

Site 69 has a reported history of CWM disposal aswell as other chemical wastes. During the period 1950 to
1976, the areawas used to dispose of chemical wastesincluding polychlorinated biphenyls (PCBs), solvents,
and pesticides. Based on available documentation, the CWM suspected at Site 69 are chemical agent
identification sets (CAIS) which contain calcium hypochlorite (an ingredient of mustard gas), high-test
hypochlorite (HTH; aso known as mustard gas), and other chemical agents.

CAIS were produced in large quantities (110,000 sets) and various configurations by the U.S. Army to train
soldiers and sailors in the identification of actual chemical warfare agents and in the proper actions upon
identification. The sets contain vials (ampules) or bottles of agent. The agents used in these sets could contain
blister agents [mustard (H) and lewisite (L)], nerve agents (GA, GB, and VX), blood agents [hydrogen
cyanide (AC) and cyanogen chloride (CK)], and choking agent [phosgene (CG)].

There are severa different types of CAIS. Unfortunately, the types of CAIS used at MCB, Camp Legeune
are unknown. In addition, thereis alack of information to properly identify the quantity or disposa methods
associated with the CAIS. With respect to disposdl, it is not known whether the CWM was destroyed (via
burning or detonation) prior to disposa. Existing information, however, does mention that drums were used
during disposal. With respect to disposa of other chemical wastes, it is unknown if PCBs, solvents, and
pesticides were buried in drums or directly dumped into trenches that exist at the site. Identification of the
disposal actions could not be determined during the investigation because of the safety risks associated with
the reported buried CWM.

2.2 Previous | nvestigations

Investigations conducted at Site 69 to date have focused on non-CWM contaminants based on historic
disposal of chemica wastes (solvents, PCBs, pesticides, etc.) at the site. Monitoring for CWM was
performed during theinvestigationswith al intrusive activitiesfor health and safety reasons, but no CWM was
ever detected. However, the investigation was not intended to confirm or deny the presence of CWM.

A letter of concurrence regarding the current status of CWM remedial actions and limitations, as acquired
from the U. S. Army Corps of Engineers, is provided in Attachment A.

Because the suspected CWM of concern at Site 69 are primarily CAIS and because of the remote location
of Site 69, the Army has determined that Site 69 isalow priority site for CWM issues. The Army’s current
recommendation is to minimize disturbance of such sites until the time that



the Army has developed adequate tools to use in the assessment and remediation of such sites and has
sufficient personnel to support investigation and clean-up efforts. Due to the Army’s commitment to address
high priority sitesfirg, it isanticipated to be severa years before Army support may be available. Therefore,
the DoN’s Instalation Restoration (IR) Program response to date has been restricted to non-CWM
investigations with appropriate Army assistance for health & safety issues only.

Pre-Remedial Investigation Studies

Previous investigations conducted under the DoN’ s IR Program during the late 1980s and early 1990s a Site
69 focused on shalow groundwater, surface water, and sediment. Eight shallow wells were installed
(69-GW01-69-GW08) and only four surface water/sediment samples were collected. No soil sampleswere
obtained prior to the RI. Shallow groundwater exhibited elevated levels of volatile organics in the southern
portion of the dte, primarily in monitoring well 69-GW02 and 69-GWO03. The volatiles included
1,2-dichloroethene (DCE) (11,000 pg/L), trichloroethene (TCE) (67 pg/L), and vinyl chloride (36 pg/L).
Surface water samples obtained from on-site standing water in low-lying areas of the site revealed the same
congtituents as were detected in shallow groundwater, but at much lower levels. Theselow-lying areaswere
located in the southern portion of the site near monitoring well 69-GWO02.

Remedial Investigation

The RI field investigations were initiated in January 1994 and completed in April 1996. Data collected during
the RI were evaluated to assess the extent of contamination in al site media and the potential for human
health and ecological risks to occur based on current and future potential exposure at the site.

The following observations and conclusions were made during the RI.

» Shdlow groundwater has been impacted with volatile organic compounds by former disposal
operations. The VOC contamination, which is dominated by 1,2-DCE, is present in the southern
portion of the site, near monitoring wells 69-GWO02 and 69-GW15. Inthisarea, VOCs are above
Federa and State drinking water standards. VOCs aso were detected in offsite shalow wells,
but at much lower levels. Off-site contaminant levels are below Federal and State drinking water
standards. The horizontal extent of the VOC plume in the shallow aguifer has been defined, and
primarily is present under the former disposal area

» Thevertica extent of VOC contamination (i.e., primarily 1,2-DCE) in groundwater appears to
be located in the upper portion of the Castle Hayne Aquifer. VOC levelsin the upper portion of
the Castle Hayne Aquifer appear to decrease rapidly as the plume migrates offsite to the
east-southeast. Offsite VOC levelsin the upper portion of the Castle Hayne Aquifer are below
State and Federal groundwater standards.

» Groundwater quality in the intermediate zone of the Castle Hayne Aquifer has been dightly
impacted by the VOCs. Low levels of 1,2-DCE were detected in monitoring wells 69-GW03DW
and 69-GW15DW at concentrations below State and Federal drinking water standards. No
off-gte intermediate zone wells exhibited contamination.



Target VOCs have not migrated to the deep zone of the Castle Hayne Aquifer.

Although VOCs are present in both the shallow and Castle Hayne aquifers, the vertical and
horizontal extent of contamination is limited in area. Based on existing data, the plume is
estimated to cover an area of approximately three to four acres centering near well cluster
69-GWI5.

The source of the VOCs may be associated with buried waste near well cluster 69-GW15. This
area contains a significant amount of buried metdlic debris, based on the results of the
geophysical surveys. It is possible that the source of VOCs are within the fill area and may
continue to impact groundwater quality. However, VOC levelsin downgradient monitoring wells
69-GW02 and 69-GW03 appear to be decreasing.

Elevated total metalsin shallow groundwater are not believed to be indicative of past disposa
operations. This conclusion is based on the following: meta concentrationsin soil are smilar to
levels typically encountered throughout MCB, Camp Leeune; there is no pattern or plume to
suggest that the total metals are elevated due to a source; total metalsin groundwater are similar
to some of the background wells throughout the base; and, dissolved metasin groundwater are
not elevated.

Onsite ponded water in the southern portion of the siteis contaminated with VOCs. The ponded
water appears to be hydraulically connected to the shallow aquifer.

Offsite surface water bodies have not been impacted by the site.

Under current human health exposure scenarios, there are no adverse human health risks mainly
because groundwater in thisareaisnot utilized for potable supply, and because accessto the site
is restricted.

Under future potential human health exposure scenarios involving residentia use of the areg,
adverse human health risks would result due to groundwater exposure. Future residential use of
the areais unlikely since the site is suspected of containing buried CWM.

There are no significant ecological risks to aguatic or terrestrial receptors associated with Site
69. Although environmental media concentrations exceeded ARARSTBCs, aquatic biosurveys
indicate fish and benthic macroinvertebrate populations that are representative of typical
estuarine and tidal freshwater systems are not adversely impacted by contaminant sources.

Based on the human health and ecological risk assessments, groundwater isamedia of concern
a Site 69. Although there is no current groundwater exposure pathway that would result in
adverse human health risks, VOCs are migrating into the Castle Hayne Aquifer. VOCs and
inorganic contaminants were identified as contaminants of concern (COCs) for groundwater.
The Castle Rayne Aquifer is utilized

extensvey throughout MCB, Camp Lejeune and the surrounding communities as a source of
water.



» Based on the human health and ecological risk assessment, soil isnot amediaof concern at Site
69. However, thereisasafety risk to humans under futureland use scenarios due to the potential
existence of buried CWM. Further, soil is a suspected source of VOC contamination for
groundwater. The location of the source material remains unconfirmed due to the possible
presence of buried CWM. Therefore, soil remains a media of concern at Site 69.

Post RI Treatability Study

In February 1996, a Treatability Study (TS) was initiated to evaluate an in-situ groundwater treatment
technology at Site 69.

The DoN conducted this two phase tregtability study to determine the technical and economic feasibility of
using an innovative in-well aeration technology at Site 69. Two aeration well systemswereinstalled: aUVB
system in the upper Castle Hayne Aquifer; and a KGB system in the shalow aguifer. The objectives of the
Phase | study (six months of actua operation) were to show that a groundwater circulation cell could be
created at the site which would mobilize and transport contaminants to the UVB and KGB systems for
treatment; experimentaly (via dye test) determine the zone of influence (ZOl) of each circulation cell; and
show that contaminants were being removed by monitoring for target VOCs in the off-gases, and in
groundwater.

During six months of operation, the UVB well did not mobilize significant contaminants to the well for
treatment. During the same time, the KGB well mobilized and removed at least 10.10 kg of target VOCs by
stripping. On average, concentration of target VOCswere reduced by 15% in groundwater monitoring wells
within the estimated ZOI of the KGB.

A round of groundwater samples were collected from selected monitoring wells at the end of the Phasel TS.
The results show that groundwater in the upper zone of the Castle Hayne Aquifer remain high near the
source area.

The following recommendations were made at the end of the Phase | TS:

@) Relocate the UVB well to theareaof high contamination in order to determineits treatment rate and
efficiency as aremediation system.

(i) Continue operation of the KGB system.

(iii) Conduct frequent (every two weeks) sampling and anaysis of off-gases from both systems to
determine the removal rates of target VOCs.

(iv) Sample groundwater from selected wells in the immediate vicinity of both systems.

The Phase Il TS was initiated in June 1997. Plugging problem continued with the KGB system, and in
October 1997, it was decided to shut down the KGB system. The UVB system was monitored until
December 1997.

The following conclusions can be drawn from the data obtained and field observations made during the Phase
TS



The KGB System

4.

The KGB system failed to operate and perform consistently due to frequent plugging from the sand
and sediments. This problem resulted from the formation material being substantially finer than the
sand pack.

Every time after the well was redevel oped, the KGB system did operate adequately for a period of
up to two weeks. Data collected during this period showed that volatile contaminants were being
removed in the off-gas.

The ZOI of the KGB system could not be determined because it appears to be smaller than the
monitoring wells positioned for such measurements.

The KGB system failed to meet the objectives of the treatability study.

The UVB-400 System

The UVB-400 system was successful in reducing the high concentrations observed in well 15UW
after the Phase |l TS. Concentrations of target VOCsin the well were reduced by 99%. A high ratio
(85%) of recirculated water to fresh water entering the cell from the capture zone is causing
excessive dilution of the contaminants, particularly near the UVB well.

In its present position, tile UVB system will effectively treat contamination in well 15IW. However,
an asymptotic decrease in the concentration of contaminants will not be seen until at least ayear of
operation. Based on mathematical predictions, it will take amaximum of seven years of operation to
reduce the concentrations of target compounds to lessthan 5 pug/L, in well 151W.

The dow treatment rate may be due to two factors. (a) Well 151W is probably located immediately
below the source area, and contaminants are being released from the source at asignificant rate, and
(b) mobilization of contaminants is being controlled by molecular diffusion from the sand/clay
formation.

Pressure transducer test conducted at well cluster MW 17 indicated that at aminimum, the circulation
cdl isinfluencing aradial distance of 56 ft. from the UVB.

Off-gas data indicted that the air stripping mechanism of the UVB system maintained a stripping
efficiency of 98%. Approximately 8.3 Ib of VOCs were removed during the Phase |1 study.

The spread of contamination in the upper Castle Hayne Aquifer is not uniform. Areas of high
contamination appear scattered.

The groundwater recirculation rate attainable at the UVB-400 site (7.42 gpm) is less than that
attainable at the UVB-250 site (20 gpm).

The chlorinated hydrocarbons in the area around monitoring well 15IW has been reduced by 16
percent. Thisis based on laboratory analysis of groundwater sample



showing 9,980 pg/L total vaolatiles on August 28, 1997 and of 8,400 pg/L on December 12, 1997.

0. All other monitoring areas (except 151W and 17UW) show little or not chlorinated hydrocarbon
contamination.

2.3 Highlights of Community Participation

The PRAP for OU No. 14 (Site 69) was released to the public on June 28, 1998. This document is available
in an administrative record file at information repositories maintained at Ondow County Public Library and
the Installation Restoration Division Office (Room 238, MCB, Camp Leeune). Also, al addresses on the OU
No. 14 (Site 69) mailing list were sent a copy of the Final PRAP. The notice of availability of the PRAP was
published in the "Jacksonville Daily News' on June 28, 1998. A public comment period was held from June
28, 1998 to July 28, 1998. In addition, a public meeting was held on June 30, 1998 in order to accept public
comments on the PRAP for OU No. 14 (Site 69). The public meeting minutes were transcribed and a copy
of thetranscript is presented in Attachment B of this Interim ROD document. A copy of thetranscriptisaso
made available to the public at the aforementioned locations. A Responsiveness Summary, included as part
of thisInterim ROD, has been prepared to respond to the significant comments, criticisms, and new relevant
information received during the comment period. Upon signing this Interim ROD, MCB, Camp Leeune and
the DoN will publish anotice of availability for the Interim ROD in thelocal newspaper, and placethisInterim
ROD in the information repositories.

2.4 Scope and Role of Remedial Action

The results of the basdline human health and ecological risk assessments were evaluated to determine the
areas of concern (AOC) within OU No. 14 that may warrant remediation or institutional controls to protect
the public health and the environment.

Site 69 Areas of Concern

Shallow and deep groundwater and soil (including the landfill materia) are media at Site 69 which could
potentialy pose unacceptabl e future human health, ecological, or human safety risks. Asmentioned previoudly,
these media do not present unacceptable risks to human health or the environment, at present.

Shdlow and deep groundwater have been combined as one area of concern because of their hydraulic
connection to one another (the aquifers are interconnected to each other and are contaminated by the same
source). Shallow groundwater within the southeast portion of the former disposal area has exhibited elevated
VOCs (mainly 1,2-DCE, TCE, and vinyl chloride) and to a limited degree, total metals (mainly iron and
manganese). The total metals may be elevated asaresult of sampling techniques/geol ogic conditions and not
because of former disposal activities. Although there is no current human receptor associated with
groundwater, future potential exposure to groundwater could occur under aresidentia land use scenario, or
viamigration of VOCs to potable supply wellsin the Castle Hayne Aquifer. Although no base supply wells
arein danger of being contaminated, new wells or off-base wells could potentially be contaminated over time.

The following objectives have been identified for groundwater:



. Prevent future potential exposure to contaminated groundweter;

. Protect uncontaminated groundwater for future potential beneficial use; and

. Restore contaminated groundwater for future potential beneficial use.

Soil, including the landfill materid, has been identified asthe second AOC at Site 69. The soil/landfill material
does not currently result in unacceptable human health risks, but may result in unacceptable safety risks under
al future potential land use scenarios due to the potentia existence of buried CWM. Also, although the
detected soil contaminant concentrations do not directly contribute to a current or future human health risk,
soil is the presumed source of VOC groundwater contamination.

The following remedia action objectives have been identified for soil a Site 69:

. Prevent future potential exposure to contaminated subsurface soil (including landfill materias); and

. Prevent potential migration of contaminants to shalow groundwater.

25 Summary of Site Characteristics

Ste 69 is underlain by silty sands from the ground surface to a depth of approximately 18 feet. Beneath the
sty sand is afairly continuous sandy clay, and sand and clay unit, to a depth of approximately 27 feet. This
unit could potentially act as a retarding layer. The upper unit of the Castle Hayne Aquifer, which was
encountered below the sand and clay retarding layer, consists of silty sand with shell and limestone fragments.

The upper portion of the formation is comprised of silty sand with shelf and limestone fragments with an
average thickness of approximately 40 feet. Below the silty sand is a sand unit with trace to little sift. This
unit aso exhibits asandy clay/clayey sand layer, with an approximate thickness of 109 feet, at a depth of 145
feet, The deep borings to the bottom of tile Castle Hayne Aquifer encountered limestone beds in the lower
portion, beneath the sand unit. These limestone beds are identified in tile literature as “ marker beds’ for the
bottom of the Castle Hayne Aquifer, and were encountered in the three deep borings performed in
March/April 1996 at depths of approximately 207 feet.

Beneath the limestone beds is silty sand with a4 foot thick silty, sandy clay layer/lenses. At a depth of 245
feet, a slty sand unit was encountered which appeared to be glauconitic. Glauconitic is a descriptive term
whichrefersto agreenish platy material which occursin sediments of marine origin. A glauconitic sand unit
isidentified as part of the Beaufort formation, which lies below the Castle Hayne Aquifer and the Beaufort
confining unit.

The shallow groundwater is typically encountered within a few feet of ground surface to a depth of
approximately 5 feet. Groundwater flow isradial from the site to the low lying areas to the north, south, east,
and west. Groundwater flow in the upper portion of the Castle Hayne Aquifer istowards the south/southeast
in the southern portion of the site. There would appear to be some interconnection between the shallow water
table aquifer and the Castle Hayne Aquifer due to the similar groundwater elevations at some of the
monitoring well locations. Groundwater flow in



the deep portion of the Castle Hayne Aquifer is eastward towards the New River. Recharge for the Castle
Hayne Aquifer would be from the west, and possibly from the surficial aquifer asthe units are separated by
aserniconfining layer. The gradient for the deep Castle Hayne Aquifer was cal culated to be 0.002 ft/ft, which
isflat.

2.6 Summary of Site Risks

Human Health Risk Assessment

The baseline human health risk assessment was based on possible exposure pathways under current and
future potential exposure scenarios. Under current conditions, the exposed population considered base
personnel who may be exposed to site contaminants during military training operations (Site 69 isin aremote
area of the base where military training occurs). The exposure medium is primarily associated with surface
soil. Groundwater was not considered as an exposure medium since the base is serviced by a public (base)
water supply system. In addition, there are no supply wells which have been impacted by Site 69. Future
potential exposure scenarios involved construction personnel and residential use. For the residential scenario,
groundwater and surface soil were identified as exposure media. It should be noted that the future residential
exposure pathway to soil or groundwater is extremely unlikely given that the Site is suspected of containing
buried CWM. For the future construction pathway, subsurface soil was identified as the exposure medium.

Given the absence of chemicals of potential concern (COPCs) in the surface soil, current land use (fenced
area with restricted access), and that groundwater in this areais not used for potable purposes, there are no
current risks posed to any population from thissite. Under the future potential risk exposure scenario, thetotal
site incremental carcinogenic risk (ICR) estimated for children (4E-04) and adults (6E-04) exceeded the
USEPA’ s upper bound risk range (1E-04). Thetota site ICR estimated for construction workers (6E-08) was
less than the USEPA’ s lower bound target risk range (1E-06). Additionally, the total site hazard index (HI)
for children (28) and adults (11) exceed unity. Thetotal site HI estimated for the construction worker (0.02)
did not exceed unity. Thetotal siterisk under the future potential exposure scenarios was driven by exposure
to shallow groundwater. It should be noted that the estimated |CRs and HIs for exposure to subsurface soil
do not account for the possibility of exposure to CWM since CWM-related contaminants could not be
quantified during the RI.

Site-gpecific soil screening levels (SSLs) that estimate acontaminant concentration at which that contaminant
islikely to migrate from soil to groundwater were calculated and are presented in Attachment C. These SSLs
were caculated based on equations for organics and inorganics obtained from USEPA’s Soil Screening
Guidance: Technical Background Document (USEPA, 1996). Site-specific/chemical-specific parameters
were input into the equationswhen available. Thetarget soil leachate concentrations (Cw) for each compound
and analyte used in the SSL cd culations were the groundwater COC remediation levels (RLS) determined
in the Feasibility Study (FS).



Ecological Risk Assessment

Overal, metas and pesticides appear to be the most significant site related COPCs that have the potential
to affect the integrity of the aquatic ecosystems at OU No. 14. For the terrestrial ecosystems, metal's appear
to be the most significant site related COPCs that have the potential to affect terrestrial receptorsat OU No.
14.

Potential adverse impactsto threatened or endangered species are low due to the absence of critical habitats
or noted observations at the site. Biohabitats maps did not indicate a significant impact to ecologica resources
on or near Site 69.

Copper and silver exceeded the ARARSs or guidelines“to be considered” (TBCs) in surfacewater. Thesilver
quotient ratio was dightly high. Although silver was above the base-wide and median concentrations, it is not
related to the site. This conclusion is based on fish tissue samples collected from Everett Creek and the New
River which showed similar contaminant concentrations compared to published background levels and the
detection of low surface water silver concentrationswithin Everett Creek. Silver was not detected in sediment
samples collected from Everett Creek or the New River. However, silver was detected in upstream New
River surface water samples at concentrations similar to those found in Everett Creek. Additionaly cadmium,
mercury, benzo(a)pyrene, 4,4-DDE, 4,4-DDT, and PCB-1260 exceeded Nationa Oceanic and Atmospheric
Administration (NOAA) sediment screening criteria. The sediment exceedances indicated concentrations
above the base-wide and median concentration for cadmium, mercury, 4,4-DDE, 4,4-DDT, and PCB-1260.

The potentia risks to aquatic receptors due to the above exceedances in the surface waters around the site
was evaluated by conducting biosurveys and fish tissue analysis. Fish populations were sampled and were
representative of estuarine and tidal freshwater systems. The predominant fish species were croaker, Easter
mosquito, and pinfish. There were no anomalies observed on tile fish. The fish community appeared hedlthy,
suggesting it was not impacted by site-related or other contaminants.

Fishtissues were sampled and the following were detected: organics (benzene, toluene, and 2-methyl phenal),
pesticides (4,4-DDE and 4,4-DDD), PCBs (1254 and 1260), and metals (aluminum, beryllium, cadmium, iron,
sdlenium, silver, and zinc). The levels detected in fish tissue were low when compared to published
background values, indicating that the fish were not impacted by excess levels of these COPCs due to the
site.

Benthic invertebrates were sampled and were representative of estuarine and tidal freshwater species. The
predominant speciesincluded capitellids followed by tubificids, spionids, goniadids, and bivalves. Diversity and
density were characteristic of salinity ranges of zero to 15 parts per thousand (ppt) in regional surface waters.

No COPCs exceeded soil toxicity reference levels and based on the comparison of chronic daily intakes and

terrestrial reference values, there does not appear to be an impact to terrestria organisms including rabbits,
deer, quail, fox, and raccoon from the site.
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2.7 Summary of Remedial Action Alter natives

A selected rern,edy should be protective of human health and the environment; be cost effective; comply with
goplicable statutory laws, and utilize permanent solutions, dternative treatment technologies, and resource
recovery aternatives to the maximum extent possible. The remedy aso should comply with the same statue
that prefers the use of treatment as a principle element for the reduction of toxicity, mobility, or volume of
hazardous substance.

Five alternatives were devel oped to meet the remedia objectivesfor groundwater and two aternatives were
developed to meet the remedia objectives for soil. A short description of these alternatives and a summary
of their associated costs are presented below.

2.7.1 Site69 Groundwater (GW) Alternatives
The groundwater remedial aternatives developed for Site 69 are listed below:
» Alternative 69GW-1 - No Action
o Alternative 69GW-2 - Indtitutional; Controls and Monitored Natural Attenuation

» Alternative 69GW-3 - Groundwater Extraction and Physical Trestment with Ingtitutional Controls
and Monitoring

* Alternative 69GW-4 - Dua-Phase Vacuum Extraction and Groundwater Extraction and Physical
Treatment, Ingtitutiona Controls, and Monitoring

« Alternative 69GW-5 - In-Situ Air Striping with Ingtitutional Controls and Monitoring
Alternative 69GW-1 - No Action

Description: Under thisaternative, no actionswould be taken to contain or trest contaminated groundwater
at Site 69. Natura attenuation of contaminants will most likely occur. However, this aternative provides no
controls to ensure that it is occurring, nor does this aternative prevent accidental exposure should the plume
migrate unnoticed to an exposure point.

Shdlow groundwater generaly flows radially from the center of the site, whereas deeper groundwater in the
Cadtle Hayne Aquifer flows in a genera easterly direction towards the New River. Groundwater on sSite
currently is not used for any purpose. Potable water throughout the base is supplied by wells located in the
mid and lower regions of the Castle Hayne Aquifer. The shallow aguifer isnot used as a potable water supply
on base. However, both the shallow and upper Castle Hayne aquifers are classified as GA waters under the
North CarolinaWater Qudity Standards (NCWQS), which are current or potential sources of drinking water.
There are no groundwater production wells located downgradient of the site.

Cost: There are no costs associated with this aternative.
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Alternative 69GW-2 -I nstitutional Controls and Monitored Natural Attenuation

Description: Under this dternative, a groundwater monitoring program, aong with land use and aquifer
use controls, will be implemented as ingtitutional controls. In addition, remedia actions associated with the
in-gtu, naturaly occurring biodegradation, disperson, dilution, adsorption, volatilization, and chemica or
biological stabilization/destruction of the VOCsin groundwater are expected in the form of natural attenuation.
Exigting monitoring wells will beincluded under this monitoring program. Samples collected from thesewells
will be analyzed for parameters indicative of natura attenuation aswell asfor CWM degradation products.

The aquifer use controlswill prohibit future use of the shallow and Castle Hayne aquifers, within a 1,000 foot
radius of Site 69. It should be noted that North Carolina regulations prohibit the installation of water supply
wells that draw from the plume even if they are outside the 1,000 foot buffer zone. Details of the Site 69
aquifer use controls are presented in Attachment D, the LUCIP for Site 69.

Toinitiaize the data collection process, groundwater monitoring at Site 69 is currently conducted on aninterim
semi-annual basis. Details of the monitoring program (number and location of samples collected and analyses
performed) are presented in the current Long-Term Monitoring Work Plans for Camp Leeune. A
post-Interim ROD Monitoring Work Plan will beissued that will include quarterly groundwater sampling and
andyss of selected shdlow, intermediate, and deep wells. The details of the monitoring program will be
prepared subsequent to Interim ROD signing. The sampleswill be analyzed for Target Compound List (TCL)
VOCs to monitor contaminant concentrations in the shalow and Castle Hayne aquifers over time. Select
groundwater sampleswill be analyzed for CWM degradation productsto detect possible corrosion or rupturing
of drums; while select groundwater sampleswill also be analyzed for inorganicsto determineif theinorganic
COCs are migrating. For cost estimating purposes, the FS assumed quarterly sampling of 24 wells for years
1-5, and semiannual sampling of 12 wells for years 6-30. The lead agency will be required to review the
effects of thisalternative at least once every five yearsuntil it can be demonstrated that continued attainment
of remedial goas has been achieved. In addition, should the groundwater quaity improve, the sampling
frequency may be reduced.

In an effort to provide additiona evidence that natural attenuation is occurring, this aternative incorporates
the option of performing an annual contaminant fate and transport mode.

Cost: The estimated costs of this dternative are as follows:

. Capitd: $0
. Annual operation and maintenance: $63,000 (years 1-5); $24,000 (years 6-30)
. Net present worth (30-year): $535,000

Alter native 69GW-3 - Groundwater Extraction and Physical Treatment, I nstitutional Controls, and
Monitoring

Description: Under this alternative, a groundwater extraction, trestment, and discharge system would be
constructed and operated on site for the shallow and upper Castle Hayne aquifers.
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The groundwater extraction system would be used to extract and contain groundwater contaminated above
the cleanup goa s devel oped for the shallow and upper Castle Hayne aquifers(i.e., NCWQS). If possible, the
system would be operated until groundwater cleanup goals are achieved. However, these levels may be
impossible to achieve since it has been demonstrated that groundwater contaminant levels typicaly reach
asymptotic levels, which may exceed NCWQS. Performance curves would be periodicaly (e.g., annualy)
developed to monitor the effectiveness of the groundwater remediation system. If the performance curves
indicate that asymptotic levels have been reached, which exceed NCWQS for some contaminants, then the
cleanup goals would be re-evaluated at that time. In addition, although contaminants detected in the
groundwater exceeded State and Federa staridards, the presence of a continuing source that cannot yet be
removed may prohibit achievement of State or Federa groundwater standards.

Groundwater would be pumped using a series of downgradient well pairslocated near the downgradient edge
of the contaminant plume and a well pair located near the plume center. Each well pair would consist of a
shdlow well (approximately 25 feet deep) and an upper Castle Hayne well (approximately 60 feet deep). All
pumping wells would be connected to acommon header pipe that discharges to acommon treatment system.

The groundwater treatment system included under this dternative has been sized to accommodate atota flow
rate of 100 gallons per minute (gpm).

Based on available data, it appears that a pretreatment system may be needed for the removal of suspended
solids and nuisance metals from groundwater, such as iron and manganese, to prevent fouling (clogging) of
the air stripper. If necessary, an acid (e.g., sulfuric acid) or sequesterant (e.g., polyphosphate chemicals)
addition system could be included which would help keep dissolved iron and manganese in solution, with only
amodest increase in capital and operating cost. With this type of system, alow-profile air stripper would be
desirable because, if necessary, it could be disassembled and cleaned periodically much easier than could a
packed tower.

If a more aggressive pretreatment system is needed for the removal of suspended solids and nuisance metals
from groundwater, capital and operating costs would increase by more than twofold. In this case the
pretreatment could consst of equalization, flocculation/precipitation, clarification, filtration, and dudge
dewatering.

The treated groundwater would be discharged to the New River, whichis located approximately 1,200 feet
from the site.

Under this aternative, a groundwater sampling program would be initiated for the site. The groundwater
sampling program would incorporate the periodic sampling of existing groundwater monitoring wells. Initidly,
groundwater sampling would be conducted on a semi-annual basis (i.e., two times per year) until astable or
decreasing trend in contaminant levelsis observed.

I'n addition to the environmental monitoring program, ingtitutiona controls would be implemented under this
aternative to control groundwater usage in the vicinity of the site. The site would be given. a groundwater
use category in the base master planning processthat would prohibit installation of potable water supply wells
in the vicinity of the site (e.g., within a 1,000-foot radius).
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Cost: The estimated costs of this dternative are as follows:

» Capitd: $1,047,000
¢ Annua operation and maintenance: $67,000
e Net present worth (30-year): $2,088,000

Details of the cost estimate are presented in the FS report.

Alternative 69GW-4 - Dual Phase Vapor Extraction with Groundwater Extraction and Physical
Treatment, Institutional Controls, and Monitoring

Description: A groundwater extraction, treatment, and discharge system would be constructed for the upper
Castle Hayne Aquifer and operated on site.

Groundwater would be pumped using a series of downgradient wells located near the downgradient edge of
the contaminant plume and awell located near the plume center. The downgradient set of extraction wells
was developed based on the pumping rate necessary to contain the plume, the number of wells needed to
achieve the pumping rate, and the optimum spacing between the wellsto capture the groundwater. In addition
to capturing groundwater near the downgradient edge of the plume, the groundwater collection system also
was designed to pump water from the immediate source areato prevent the spread of the highly contaminated
groundwater. The total flow rate for the conceptua pumping well extraction system is 76 gpm.

In addition, under this aternative, an area approximately 100 feet by 300 feet (30,000 square feet) of
contaminated soil and shallow groundwater would be remediated using a dual-phase vacuum extraction
(DPVE) system, which removes contaminated soil gas and shallow groundwater for subsequent treatment.

DPVE is amethod to remediate soil and groundwater using only a single extraction system. This method is
well-suited for shalow aguiferswith low hydraulic conductivities and for siteswith high water tables (shallow
vadose zones), such as Site 69.

The DPVE and treatment system would consist of several magjor components. The extraction system would
include the extraction wells (each 20 feet deep) and underground interconnecting well piping. Three extraction
wells and a radius of influence of 50-feet were assumed for costing purposes. Radii of influence can range
from about 20 feet to more than 100 feet. In addition, it was assumed that the DPVE system would produce
9 gpm from each extraction well, compared to 3 gpm using a conventional submersible pump. A DPVE pilot
test would be required to determine the actual radius of influence (i.e., optimum well spacings) and
groundwater yield for Site 69.

The DPVE treatment system would include the following magor components:
» Air/water separator system

» Liquid ring vacuum pump system with associated air/water separator and heat exchanger
* A vapor-phase carbon adsorption system with associated pre-treatment heat exchanger
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The groundwater trestment system included under this dternative has been sized to accommodate atotal flow
rate of 125 gpm. However, during aremedia design phase, additional capacity for potential future increases
in groundwater flow rates could be designed into the system.

Based on available data, it appears that a pretreatment system may be needed for the removal of suspended
solids and nuisance metas from groundwater, such as iron and manganese, to prevent fouling (clogging) of
the air stripper. An acid (e.g., sulfuric acid) or sequesterant (e.g., polyphosphate chemicals) addition system
would be included in the system with only a modest increase in capita and operating cost, which would help
keep dissolved iron and manganese in solution. With this type of system, alow-profile air stripper would be
desirable because, if necessary, it could be disassembled and cleaned periodicaly much easier than could a
packed tower.

If a more aggressive pretreatment system is needed for the removal of suspended solids and nuisance metals
from groundwater, capital and operating costs would increase by more than twofold. In this case, the,
pretreatment could consist, of equalization, flocculation/precipitation, clarification, filtration, and dudge
dewatering.

As with Alternative 69GW-3, a groundwater sampling program and ingtitutional controls would be initiated
for the site.

Cost: The estimated costs of this dternative are as follows:

«  Capitd: $1,233,000

e Annua operation and maintenance: $98,200
*  Net present worth (15-year): $2,337,000

e Net present worth (30-year): $2,748,000

The estimated cost does not include the cost of performing an on-site pilot test, which would most likely range
from approximately $100,000 to $200,000. Details of the cost estimate are presented in the FS report.

Alternative 69GW-5 - In-Situ Air Stripping with Institutional Controls and Monitoring

Description: In-situ air stripping is an innovative technology that was developed and patented by 1EG
Technologies Corporation in 1992. IEG’ sin-Situ stripping technology is called UVB (German: Unterdruck
Verdampfer Brunnen), which in English is trandated as vacuum vaporizer well. A treatability study for two
in-gtu aeration systems (UVB and KGB) was conducted to determine the technical and economic feasibility
of each system. The KGB system study was discontinued because it was technically infeasible for the sandy
formation at Site 69. The system was frequently plugged by sand and sediments making operation impractical.
Therefore, even though the UVB system showed some remova of VOCs from groundwater, it is till
considered to be a possible remediation technology option.

The UVB in-Situ air stripping process consists of a speciaty adapted vacuum vaporizer well that contains a
vacuum reactor, an aboveground blower, and an off-gas treatment system. The offgas treatment system
typically consists of activated carbon units.
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The vacuum vaporizer well has two separate screen segments, one at the well bottom where groundwater enters
the well and one above the vacuum reactor. The groundwater entering the well through the lowered screened
segment is drawn upward through the well, is stripped of volatile contaminants, and returns to the aquifer
through the upper screened segment. This pumping action generates a three dimensional circulation flow of
groundwater within the area surrounding the well. In some wells, an additional pump is installed to enhance
the pumping effect of the air bubbles. The contaminated air is transported upward within the well by the
induced vacuum and is then drawn to the off-gas treatment system.

The conceptual pumping well arrangement includes three UVB systems to remediate groundwater in the upper
Castle Hayne Aquifer. The three wells would be positioned near the plume center.

As with Alternatives 69GW-3 and 69GW-4, a groundwater sampling program and institutional controls would
be initiated for the site.

Cost: The estimated costs of this alternative are as follows:
e Capital: $246,000
e Annual operation and maintenance: $39,000
*  Net present worth (30-year): $853,000

Details of the cost estimate are presented in the FS report.

Site 69 Soil (SO) Alternatives

The soil remedia aternatives developed for Site 69 are listed below:

e Alternative 69S0O-1 - No Action
e Alternative 69S0O-2 - Institutional Controls

No containment alternatives were proposed due to the undesireable implementability of a cap at the site. A
capping dternative was eliminated during the screening process because of the risk of uncovering CWM during
clearing and regrading activities required for installation of a cap.

Alternative 69SO-1 - No Action

Description: The No Action Alternative is required by the NCP to provide a baseline comparison for other
remediation alternatives. Under the No Action Alternative, no remedial action would be performed to reduce
the toxicity, mobility, or volume of soil contamination or waste at Site 69.

Cost: There are no costs associated with this alternative.

Alternative 69S0-2 - Institutional Controls

Description: Under this aternative, institutional controls would be implemented to limit access and control

future use of the site. Theseingtitutional controls would consist of maintenance of an existing fence and signs
which designate the area as a restricted area.
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Under this aternative, the existing 6-foot high chain-link fencing encompassing the site and warning signs
would be maintained to restrict site access. The signs indicate that wastes are buried at the site and that access
within the fenced area is prohibited.

Under this alternative, the site would be given a land use category in the base master planning process that
would prohibit al land uses except for investigative, remediation or monitoring purposes. Details of these
controls are included in the LUCIP presented in Attachment D. Because contaminants will be left in place, the
lead agency will be required to review the effects of the aternative at least once every five years.

Cost: The estimated costs of this alternative are as follows:

+ Capitd: $0

e Annual operation and maintenance: $900

*  Net present worth (30-year): $13,800
Details of the cost estimate are presented in the FS report.

2.8 Evaluation of AlternativessCompar ative Analysis

This section summarizes the detailed analysis of alternatives that was conducted for the Site 69 soil and
groundwater remedial alternatives, including the following seven USEPA evaluation criteria: overall protection
of human health and the environment; compliance with ARARSs; long-term effectiveness and permanence;
reduction of toxicity, mobility, or volume through treatment; short-term effectiveness; implementability; and
cost. Table 1 provides definitions of each evaluation criterion.

Overall Protection of Human Health and the Environment

With respect to groundwater, Alternative 69GW-1 (No Action) would not contain or remediate groundwater,
nor would this alternative prevent future potential exposure to groundwater. Natural attenuation processes will
most likely occur, but will be unconfirmed. The remaining four groundwater alternatives all involve
groundwater remediation in different forms, and groundwater monitoring and institutional controls to prevent
exposure to groundwater. Monitoring will provide a warning system against contaminants that have migrated
to unsafe locations and contaminant concentrations that have increased to unsafe levels, so that human
exposure can be avoided. Alternative 69GW-4 would involve the most aggressive form of remediation since
some reduction in soil contamination would also be expected to occur. (Although the elevated soil contaminant
concentrations do not pose current or future potential human health or ecological risks, contaminated soil has
the potential to act as a source of groundwater contamination.) None of the alternatives are believed to
represent a permanent solution to restoring groundwater for future consumption or use since the source of the
groundwater contamination can not be removed due to the reported presence of CWM under the site.

With respect to soil, Alternative 69SO-1 would not be protective of human safety (due to reported buried
CWM) if the site is used for other purposes in the future. However, under Alternative 69S0-2, site controls
can be imposed to prevent the use of the area and prevent exposure to CWM.
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Compliance with ARARSs

With respect to groundwater, onsite groundwater quality exceeds State and Federal standards for drinking
water or the protection of groundwater. Offsite groundwater quality has been shown to be below drinking water
standards in both the shalow aquifer and the Castle Hayne Aquifer. With long-term groundwater treatment,
either through monitored natural attenuation (Alternative 69GW-2) or active processes (Alternatives 69GW-3
through 69GW-5), groundwater contaminant levels on site may achieve these standards over time. However,
the presence of a continuing source that cannot yet be removed may prohibit achievement of State or Federa
groundwater standards. A waiver of Federal ARARs is possible on the grounds that it is technically
impracticable to permanently restore the aquifers from an engineering perspective. However, any determination
of thistypeis reserved for future application in the Final ROD only if appropriate.

With respect to soil, there are no chemical-, location-, or action-specific ARARS since no active remediation
would be undertaken with either aternative.

Long-Term Effectiveness and Permanence

Regarding groundwater, Alternatives 696W-2 through 69GW-5 would all be effective in preventing exposure
to groundwater through the use of institutional controls such as land use controls, aquifer use controls, and
groundwater monitoring. Under Alternative 69GW-1 (No Action), therewould be no controlsto prohibit future
use of the aguifer and possible exposure to site contaminants. Alternatives 69GW-2 through 69GW-4 would
only be effective as long as the plume could be contained while the applicable systems were operating. The
effectiveness of the UVB system (Alternative 69GW-5) could be limited as indicated by the results of the
treatability study.

Regarding soil, Alternative 69SO-2 would provide a long-term permanent solution by implementing
institutional controls to restrict future use of the land in order to prevent exposure to site contaminants.

Reduction of Toxicity, Mobility, or Volume Through Treatment

With respect to groundwater, no reduction of toxicity, mobility, or volume would be provided by Alternative
69GW-1. Alternative 69GW-2 would provide some reduction due to remediation via natural attenuation.
Alternatives 69GW-3 through 69GW-5 would provide the most aggressive reduction in toxicity, mobility, or
volume since these aternatives involve operating systems.

With respect to soil, neither Alternative 69SO-1 or 69S0-2 would meset this criterion since neither alternative
involves remediation of the soil contaminants. Alternative 69GW-4 would provide some reduction in toxicity,
mobility, or volume of soil contamination via the DPVE treatment system.

Short-Term Effectiveness

With respect to groundwater, the No Action aternative would be the only alternative where no short-term risks
would be expected since no activities would be implemented. Under the remaining alternatives, there would be
potential risks to workers during the installation of the treatment systems, or during groundwater monitoring.
Tasks involving intrusive activities such
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as installing extraction wells or treatment units would require the assistance of the U.S. Army Technical Escort
Unit for purposes of monitoring the site for the presence of chemical warfare agents and their degradation
products. No impacts to base personnel are expected with any of the alternatives due to the remote location of
the site.

With respect to soil, neither aternative would involve any remedia actions that would pose a risk to human
health or the environment during implementation.

I mplementability

With respect to groundwater, Alternatives 69GW-1 and 69GW-2 can be easily implemented. Alternatives
69GW-3 through 69GW-5 would require coordination with the U.S. Army during intrusive activities. The
drilling and construction activities associated with Alternatives 69GW-3 through 69GW-5 would al involve
similar levels of difficulty. In addition, the remote location of the site and the ability to check and monitor the
systems would result in greater implementability concerns for Alternatives 69GW-3 through 69GW-5 than with
Alternative 69GW2.

With respect to soil, there would be no implementability concerns with either aternative.
Cost

The net present worth costs of the five groundwater alternatives are provided below in order from least
expensive to most expensive, each considering 30 years of operation (excluding 69GW-1):

+ Alternative 69GW-1 $0

» Alternative 69GW-2 $535,000

» Alternative 69GW-5 $853,000

» Alternative 69GW-3 $2,088,000
o Alternative 69GW-4 $2,748,000

The net present worth costs for the soil alternatives are provided below in order from least expensive to most
expensive, considering 30 years of operation for 69S0-2:

» Alternative 69S0O-1 $0
» Alternative 69S0-2 $13,800

30 SELECTED REMEDY

The proposed alternatives best suited to meet the remedial action objectives for groundwater and soil, based
on the overal evaluation of the NCP criteria, are:

» Alternative 69GW-2 (Ingtitutional Controls and Monitored Natural Attenuation)

* Alternative 69S0-2 (Institutional Controls)
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Based on available information and the current understanding of the conditions at Site 69, the selected remedy
appears to provide the best balance with respect to the USEPA evaluation criteria previously described. The
selected remedial actions identified for Site 69 are expected to meet the following site-specific objectives that
were developed for groundwater in the FS document:

» Prevent future potential exposure to contaminated groundwater.

» Protect uncontaminated groundwater for future potential beneficial use.
Sail, including the landfill material, has been identified as the second AOC at Site 69. The soil/landfill material
does not currently result in unacceptable human health risks, but may result in unacceptable risks under a
future potential scenario involving residential land use or construction. The fact that the site is suspected to

contain CWM results in arisk from a safety as well as a health standpoint.

The selected remedial actions identified for Site 69 are expected to meet the following site-specific objective
developed for soil:

» Prevent future potential exposure to contaminated subsurface soil (including landfill materials).

3.1 Summary of Selected Remedy for OU No. 14

The selected remedy for OU No. 14 consists of groundwater aternative 69GW-2, Institutional Controls and
Monitored Natural Attenuation and soil alternative 69S0-2, Ingtitutional Controls. A summary of each remedy
component is provided below.

3.1.1 Groundwater - Institutional Controls and Monitored Natural Attenuation

A groundwater monitoring program, along with aquifer use controls, will be implemented as institutional
controls. In addition, remedial actions associated with the in-situ, naturally occurring biodegradation,
dispersion, dilution, adsorption, volatilization, and chemical or biological stabilization/destruction of the VOCs
in groundwater are expected in the form of natural attenuation. “Natural attenuation” refers to the processes
that occur naturally in soil and groundwater environments without human intervention that reduce the mass,
toxicity, mobility, volume, or concentration of organic contaminants in these media.

The purpose of the groundwater monitoring program is to track the groundwater VOC contaminant plume's
migration over time, to evaluate any fluctuations in contaminant levels in the groundwater, and to identify the
amount of contaminant reduction that has occurred over time. Select groundwater samples will also be analyzed
for CWM degradation products to determine if buried CWM has been released. Select groundwater samples
will also be analyzed for inorganics to determine if the contaminants are migrating. For cost estimating
purposes, the FS assumed 5 years of quarterly sampling of 24 wells, followed by 25 years of semiannual
sampling of 12 wells. In turn, the cost estimate for this alternative also incorporates the reduction of anaytical
and labor costs starting in the sixth year of the program. The lead agency will be required to review the effects
of this alternative at least once every five years until it can be demonstrated that continued attainment of
remedial goals has been achieved. In addition, should the groundwater quality improve, the sampling frequency
may be reduced. Details of assumptions made for the cost estimate are found in the FS report.
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The monitoring wells preliminarily selected during the FS for this aternative are identified on Figure 3. A tota
of 24 wells have been preliminarily identified for inclusion in the monitoring program. As shown on Figure 3,
the wells will monitor: the shallow aquifer; and, the upper zone, intermediate zone, and deep zone of the Castle
Hayne Aquifer. Monitoring wells also are positioned to evaluate the source area (near well clusters GW15 and
GW17), upgradient areas, and downgradient areas (including offsite). All samples collected from the
monitoring wells will be analyzed for VOCs. The location and number of samples collected may change
according to analytical results. The actual wells initially selected for sampling following approval of this
Interim ROD will be presented in Long-Term Monitoring Work Plans for Site 69. Samples have aready been
collected from 14 wells on a semiannual basis. The details of the current sampling program can be found in
the existing Long-Term Monitoring Work Plan for Camp Lejeune.

For purposes of evaluating the effectiveness of natural attenuation, groundwater samples also will include
laboratory analyses of nitrate, sulfate, methane, ethane, ethene, and chloride. Field analyses will be conducted
on groundwater samples to determine the levels of oxygen, iron I, akalinity, oxidation-reduction potential
(ORP), pH, temperature, conductivity, and major cations. Over time, the results will be used to predict the kind
and amount of contaminant reduction that has occurred, as well as, the amount of contaminant reduction that
is expected.

Additional monitoring wells may be added to the program, if necessary. Likewise, if the analytical results
indicate that the groundwater quality has improved, the monitoring program may be refined to include fewer
sampling locations or less frequent sampling events.

Biodegradation may occur as an aerobic, anaerobic, or cometabolic process. Aerobic processes involve
oxidation-reduction reactions in which oxygen is the electron receptor. Anaerobic processes involve
iron-reducing, denitrifying, and sulfate-reducing reactions. Cometabolic processes involve carbon
dioxide-reducing reactions and result in the accumulation of methane as a final product. Technical literature
indicates that chlorinated solvent contamination can undergo natural attenuation through one or a combination
of these biodegradation processes. At Site 69, the following evidence suggests that natural attenuation
processes are successfully degrading the chlorinated solvent contamination in the shallow and upper portion
of the Castle Hayne aquifers:

» Tetrachloroethene (PCE), TCE, DCE, and vinyl chloride have all been detected within the estimated

boundary of contaminated groundwater at Site 69 which indicates that natural degradation is taking
place (degrading from PCE to TCE to DCE to vinyl chloride).

» The locations and concentrations of the chlorinated compounds within each well are positioned as
to suggest that the daughter products detected are the direct result of the VOC degradation.
Laboratory analyses of the breakdown products show that contaminant levels decrease as the plume
extends from the source area.

Based upon this information, the natural attenuation alternative appears to be a justiciable remedial option for
the chlorinated solvent contamination detected in the surficial and upper portion of the Castle Hayne aquifers.
In an effort to provide additional evidence that natural attenuation is occurring, remedial aternative 2
incorporates the option of performing a contaminant fate and transport model. The cost estimate accounts for
annual modeling as new results become available.
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Aquifer use controls will be implemented to prohibit future use of the shallow and Castle Hayne aquifers within
a 1,000 foot radius of Site 69. The installation of water supply wells that draw from the plume are prohibited
by North Carolina regulations even if they are outside the 1,000 foot buffer zone. Controls will remain in place
until it is demonstrated that continued attainment of remedial goals has been achieved. A "Notice" for Site 69
will be filed at the Onslow County Courthouse. Cancellation of the "Notice" may not occur until it is
demonstrated that continued attainment of remedial goals has been achieved. In addition, the base master
planning process will provide controls on the use of the site. Additional details of the land use controls are
provided in the LUCIP presented in Attachment D.

Until RLs are met, the NCP [40 Code of Federal Regulations (CFR) 300.430(f)(4)] requires the lead agency
to review the effects of this alternative no less often than once every five years.

3.1.2 Alternative 69S0-2 - Institutional Controls

Under this aternative, institutional controls would be implemented to limit access and control future use of the
site. These ingtitutional controls would consist of maintenance of the existing fence and signs that designate
the area as a limited-use area. No remedial action would be performed to reduce the toxicity, mobility, or
volume of soil contamination or waste at the site.

Under this alternative, the existing 6-foot high chain-link fencing encompassing the site and warning signs
would be maintained to control site access. The signs indicate that wastes are buried at the site and that al land
use, other than those for investigative, remediation, or monitoring purposes, is prohibited.

The site currently is not used for residential purposes, and there are no plans to convert the area to residentia
use. However, there currently is no official land use category for the site within the base master planning
process. Under this alternative, the site would be given a land use category within the base master planning
process that would prohibit al use of the area except for investigative, remediation, or monitoring purposes.
Land use controls are described in more detail in the LUCIP presented in Attachment D.

3.2 Remediation L evels

Table 2 presents the RLs developed for groundwater. These levels are based on State groundwater standards,
Federal Maximum Contaminant Levels (MCLS), or risk-based concentrations (RBCs) calculated specifically
for Site 69. No RL was developed for CWM in groundwater or soil, but groundwater will be monitored for
CWM degradation products to detect any accidental release from buried drums. Groundwater will also be
monitored for inorganics to determine if the inorganic COCs are migrating. No RLs were developed for soil
because no human health or ecological COCs were identified for soil. Land use controls will remain in effect
until the CWM is removed or other site conditions warrant additional actions at Site 69 that would supercede
the actions presented in this Interim ROD.
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40 STATUTORY DETERMINATIONS

A selected remedy must satisfy requirements of CERCLA, Section 121, including: protection of human health
and the environment; compliance with ARARSs; cost effectiveness; utilization of permanent solutions and
alternative treatment technologies or resources recovery technologies to the maximum extent practicable; and
preference for treatment that reduces toxicity, mobility, or volume as a principle element (or provide an
explanation as to why this preference is not satisfied).

As described in Section 3.0 of this Interim ROD, OU No. 14, Site 69 requires remedial action. The evaluation
of how the selected remedy for Site 69 satisfy the CERCLA requirements is presented bel ow.

41 Protection of Human Health and the Environment

Monitoring and institutional controls would provide protection of human health by preventing exposure to
potential contaminated groundwater by controlling the future use of the groundwater (except for monitoring
purposes) at Site 69. Although contaminants in the groundwater do not appear to be creating unacceptable
ecological risks, the institutional controls identified for Site 69, along with the passive treatment of VOC
contaminants via natural attenuation, are expected to provide protection to the environment. Groundwater
monitoring for inorganics will protect human health by tracking migration and warning of possible exposure.
Human safety will aso be protected through land use controls that will prevent possible exposure to CWM
reportedly buried at the site.

Based on the non-residential use and the lack of development, human health risks associated with contaminated
groundwater at Site 69 are considered minimal. Treatment via natura attenuation of VOCs would provide
protection of human health, while any adverse impacts to ecological receptors are expected to be low.

Ingtitutional controls and monitored natural attenuation will protect human health by preventing future human
exposure to potential contaminants in the groundwater. Aquifer use controls will prevent future human
exposure by prohibiting the use of the shallow and Castle Hayne aquifers within a 1000-foot radius of Site 69.
The groundwater monitoring program will prevent future human exposure by providing a warning system
should contaminant concentrations increase to unsafe levels. Controls on land use will also be enforced to
prevent exposure to safety risks posed by buried CWM.

4.2 Compliance with Applicable or Relevant and Appropriate Requirements

There are no location-specific ARARS associated with the selected remedy for Site 69. However, the remedial
actions at the site must comply with the action-specific ARAR identified for use with the monitored natura
attenuation aternative [North Carolina Administrative Code (NCAC) 2L..0106(1)].

With respect to groundwater, onsite groundwater, quality does not meet State and Federal standards for
drinking water or the protection of groundwater. Off site groundwater quality has been shown to achieve
drinking water standards in both the shallow and the Castle Hayne aquifers. With groundwater treatment
through natural attenuation (Alternative 69GW-2) groundwater contaminant levels on site may achieve these
standards over time. However, the
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presence of a continuing source that cannot yet be removed may prohibit achievement of State or Federal
groundwater standards. A waiver of Federa ARAR is possible on the grounds that it is technicaly
impracticable to permanently restore the aquifers from an engineering perspective. However, any determination
of this type is reserved for future application in the Final ROD only if appropriate. Regardless, the remedy
provides adequate contrals, in the form of land use and aquifer use controls, and monitoring. These controls
together effectively manage the untreated groundwater that will remain on site.

With respect to soil, there are no chemical-, location-, or action-specific ARARS since no active remediation
actions would be undertaken with Alternative 69SO-2.

4.3 Cost Effectiveness

Monitoring and institutional controls provide a cost-effective remedy for Site 69. Only minimal costs associated
with administrative efforts and implementation are anticipated. Land use and aquifer use controls provide a
cost-effective remedy since there are no significant costs, other than administrative-type efforts, associated with
their implementation. Based on the nature and extent of contamination at Site 69, as well as the site’s current
and expected future use, the other treatment alternatives developed for these sites would not provide
significantly more protection of human health and the environment; whereas the present-worth costs estimated
for these aternatives are higher than the selected groundwater alternative.

4.4 Utilization of Permanent Solutions and Alternative Treatment Technologies

The selected aternative for groundwater would provide a permanent, long-term remedy through treatment by
natural attenuation, and the provision and enforcement of groundwater monitoring and institutional controls
(aguifer use restrictions and “Notice” recordation requirements) at Site 69.

Although contaminants detected in the groundwater have not met Federal and State standards, the presence of
a continuing source that cannot yet be removed may prohibit achievement of State or Federal groundwater
standards. A waiver of Federal ARARs is possible on the grounds that it is technically impracticable to
permanently restore the aquifers from an engineering perspective. However, any determination of this is
reserved for future application in the Final ROD only if appropriate.

45 Preference for Treatment as a Principal Element

The selected groundwater remedy for Site 69 satisfies the preference for treatment by utilizing the aternative
treatment technology of monitored natural attenuation. However, the source of groundwater contamination
cannot be removed due to the presence of CWM. CWM (CAIS) can feasibly be removed by the Design Center
for Ordnance and Explosives Team. However, fina disposal facilities for such waste generated by military
bases are not readily available. Therefore, should the CWM be excavated, it would have to be stored
indefinitely at Camp Lejeune. Commercial transportation and disposal facilities for military generated CWM
waste may be available in the near future. A concurrence letter from the Army Corps of Engineers supporting
the decision in this Interim ROD is presented in Attachment A.
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5.0 RESPONSIVENESS SUMMARY
51 Overview

The Final PRAP (May 1998) addressed Site 69, the Rifle Range Chemical Dump, OU No. 14. Groundwater
contaminated with chlorinated solvents makes up OU No. 14. At the time of the public comment period, MCB,
Camp Lejeune and the DoN selected Institutional Controls and Monitored Natural Attenuation as the preferred
aternative for the contaminated shallow and upper portion of the Castle Hayne aquifers. The preferred
alternative presented in the Final PRAP is the same alternative presented in this Interim ROD.

Comments received at the public meeting indicate some concerns about certain aspects of the selected
aternative, but no objection to its implementation. No written comments were received during the public
comment period.

The purpose of this responsiveness summary is to identify the comments and concerns of the local community
regarding the selected remedy, and to document how MCB, Camp Lejeune/DoN considered these comments
and concerns during the selection of the remedy. The remainder of this responsiveness summary discusses the
background on community involvement, and presents a summary of the comments received during the public
meeting and public comment period along with their corresponding responses.

52 Backaground on Community | nvolvement

No past community interest in the contamination at Site 69 has been documented. This may be due to the fact
that the site is located within an isolated, heavily wooded area at the MCB.

53 Summary of Comments and Responses

Comments raised during the Site 69, OU No. 14 public comment period and the public meeting are discussed
below. The comment period was held between June 19, 1998 and July 20, 1998. No written comments were
received during this comment period. The public meeting was held on June 30, 1998. Comments were received
from private citizens at this meeting and are summarized in the following paragraphs along with MCB, Camp
Lejeune’ s response. The actual transcript from the public meeting is provided in Attachment B.

Two private citizens made comments at the public meeting. The general topics raised by their questionsinclude
costs of alternatives, budget and duration of groundwater monitoring; sample locations; rationale for choosing
the selected aternatives; fate and transport of contaminants; and site review and contingency plans. The
guestions and answers are paraphrased below.

Costs of Alternatives:

Question:
What are the costs of each alternative? What is the difference between capital costs and net present worth
costs?
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Answer:
The costs of each alternative are presented in the PRAP and in the public meeting transcript.

A capital cost is a cost required for the design and the construction of the remedial action alternative. This
includes the costs of materials, labor, and equipment. The net present worth cost includes the capital costs and
the annual operation and maintenance costs. The annual operation and maintenance costs are defined for the
first year of operation in terms of the value of the dollar in the current year. These costs include the cost of
material, labor, and equipment required to operate and maintain the alternative over a course of 30 years. The
30 year duration was assumed only for costing purposes but could be longer or shorter, depending on how long
it takes for natural attenuation processes to break down the contaminants.

Budaoet and Duration of Groundwater Monitoring:

Question:
What duration of groundwater monitoring is included in the budget? What happens at the end of 30 years?

Answer:

For costing purposes, groundwater monitoring was assumed to be for a period of 30 years. However,
monitoring will probably be forever. The subsurface investigation was not as thorough as usual because of the
site access restrictions imposed by the Army due to the risk of encountering chemical agent test kits. Because
of the possible release from barrels and test kits that have not yet corroded, it is impossible to tell what will
happen in the future. Therefore, even if the groundwater monitoring indicates that it is clean for severa years,
the site cannot be categorically considered clean. At the end of 30 years, more money would have to be
budgeted for the monitoring of the site. As long as the test kits remain in the ground, the site will have to be
monitored.

Sample Locations:

Question:
What are the locations of Everett Creek and the New River? |s there another cana near the site?

Answer:

Everett Creek is about a quarter of a mile south of the site. The New River is a little closer - about 200 yards
away. The canal [on the dlide shown at the meeting] is an intermittent natural drainage way. There are actually
two intermittent natural drainage ways. One flows to Everett Creek and the other flows north to an unnamed
tributary. Water samples were taken from both areas and nothing was found at either of them. In the 1980s
water samples were taken from small ponds which showed low levels of volatile organic compounds. These
ponds are believed to be connected to the water table.

Rationale for Choosing Alternative:

Question:
Why can’t the barrels and test kits be removed and disposed off-site? Does the Navy consider removal of the
contaminant source a good or a bad alternative? Is it Army policy not to remove the contaminant source?
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Answer:

The Army is responsible for the manufacture, distribution, and clean up of chemical agents. The Army has a
policy of not disturbing sites that do not pose imminent risk to human health and the environment. A risk may
be posed if the contaminated area were to be disturbed. Currently, this site is not considered to pose an
imminent risk. Therefore, it is Army policy not to disturb the site. Further, the Navy does not have the
technology to monitor for the chemical agents and therefore, cannot do anything at this site without the Army’s
assistance. The Army would be the agency that would have to contract the work, not the Navy.

[Note: This answer was based on the information available to the Navy at the time of the Public Meeting. For
clarification on the role of the Army in the cleanup of sites with buried CWM, see the concurrence letter

presented in Attachment A of this document.]

Fate and Transport of Contaminants:

Question:

What happens to the contaminants in the groundwater? Are the shallow, intermediate, and deep aquifers
connected? Arethe contaminants being broken down or just diluted as they disperse through the groundwater?
Will the dropping of the aquifer level (due to high use of the aquifer) spread the contaminants?

Answer:

The contaminants were found from 30 to 40 feet up to 60 to 70 feet all in one area. The contaminants are
believed to bind to the clayey-type soil so they don't move. The waste has been buried at the site since 1950
through 1976 and it hasn't moved very far, most likely due to the clay. The groundwater moves but the
contaminants are staying in a small area.

There isinterconnection between the aquifers. The shallow aquifer is separated from the intermediate aquifer
by a semi-permeable layer of clays, silts, and sands. Contaminants spread from the shallow to the deep aquifer
because the separating layer is semi-permeable.

The solvents are broken down and diluted. Both of the effects act together to decrease the contaminant levels.
When the water table drops below the contaminated area, the groundwater will no longer be in contact with
the contaminants. Therefore, if the water level drops, the contaminant levels will not be able to increase because

the source of groundwater contamination will effectively be “removed”. The contaminants will not spread.

Ste Review and Contingency Plans:

Question:
What happens if the contaminant levels don’'t decrease?

Answer:

It is possible that contaminant levels might increase if some barrels rust through. But so far, contaminant levels
detected only a couple of hundred feet from the site have decreased to levels that are nondetectable. If
contaminant levels start to increase, some action would have to be reconsidered, such as agroundwater barrier
outside the site (because no disturbance would be allowed inside the site boundary without the Army’s
assistance). The monitoring program is
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designed to detect such releases and to determine if natural attenuation is occurring or not. The monitoring
program will ensure that the contaminants won't escape from the site and cause a risk of exposure.

6.0 REFERENCES

USEPA, 1996. United States Environmental Protection Agency. Soil Screening Guidance: Technical

Background Document, EPA/540/R-95/128, Office of Emergency and Remedial Esponse, Washington, D. C.
May 1996.
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TABLE 1
GLOSSARY OF EVALUATION CRITERIA
MCB, CAMP LEJEUNE, NORTH CAROLINA

Overall Protection of Human Health and the Environment - addresseswhether
or not an alternative provides adequate protection and describes how risk posed
through each pathway are eliminated, reduced, or controlled through trestment
engineering or inditutiona controls.

Compliance with ARARSTBCs - addresses whether or not an aternative will
meet the gpplicable or relevant and agppropriate requirements (ARARS), criteria
to-be-considered (TBCs), and other federd and state environmental statutes, and/or
provide grounds for invoking awaiver.

L ong-Term Effectiveness and Per manence - refers to the magnitude of residua
risk and the ability of an dternative to maintain rdiable protection of human hedlthand
the environment overtime once cleanup goa's have been met.

Reduction of Toxicity, Maobility, or VolumeThrough Treatment - refersto the
anticipated performance of the treatment options that may be employed within an
dterndive.

Short-Term Effectiveness - refersto the speed with which the dternative achieves
protection, as well as the remedy's potentia to create adverse impacts on human
hedlth and the environment that may occur during the construction and implementation
period.

Implementability - refers to the technicad and adminidtrative feashility of an
dterndive, including the avallability of materids and services required to implement
the chosen solution.

Cost - includes capitd and operation and maintenance costs. For comparative
purposes, net present worth-values are provided.




TABLE 2

GROUNDWATER REMEDIATION LEVELSAT SITE 69

INTERIM RECORD OF DECISION, CTO-0212
MCB CAMP LEJEUNE, NORTH CAROLINA

Contaminant of Concern RL® Basis
Trichloroethene 2.8 NCWQS?
Tota 1,2-Dichlorethene 70 NCWQS
Vinyl Chloride 0.015 NCWQS
Beryllium 4 MCL®
Chromium 50 NCWQS
Lead 15 NCWQS
Maganese 50 NCWQS
Vandium 110 Risk-Ingestion
Zinc 2,100 NCWQS

Notes; ® RL=Remediation Leve

Groundwater RLs expressed as Fg/L (ppb).
@ North Carolina Water Quality Standard
©®  Maximum Contaminant Level
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DEPARTMENT OF THE ARMY
HUNTSVILLE CENTER, CORPS OF ENGINEERS
P.O BOX 1600
HUNTSVILLE, ALABAMA 35807-4301

REPLY TO
ATTENTION OF:

14 Septenber 1999

Desi gn Center for Ordnance
and Expl osi ves Team

Baker Environnmental, |ncorporated
ATTN. Ellen Bjerklie

Airport Office Park, Building 3
420 Rouser Road

Cor aopol os, Pennsyl vanni a 15108

Dear Ms. Bjerklie,

As requested by the Departnent of the Navy, | have
commented on the Interim Record of Decision for Operable Unit
No. 14 (Site 69, Rifle Range Chem cal Dunp) Marine Corps Base,
Camp Lej eune. Although I cannot speak for "the Arnmy", | have
di scussed this issue with nenbers of ny Chem cal Warfare
Materiel Team and with staff menbers in the Ofice of the
Deputy Assistant Secretary of the Army, Installations and
Envi ronment. The conclusions that were reached are as follows.

As there are currently no indications of exposed Chem cal
Agent ldentification Sets (CAI'S) and there is security and
control of the site, there does not appear to be an i mm nent
and substantial hazard readily accessible. The unearthing, of
CAI'S woul d require indefinite storage sonewhere on the
installation, while awaiting disposition, which may not be
readily forthcom ng. Transporting CAIS to a comrerci al
facility for disposal may be nore acceptable in the near
future based on studies by the National Research Council



-2-

| therefore agree with your Interim Record of Decision

pendi ng additional capability by the Departnment of the Arny in
dealing with Recovered Chem cal Warfare Materi el

Respeci:full

4

Twing

Themical Warfare M

Tean Leader, U.5. my
Corps of Engineers
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REPORTED BY: Julie R. Ryan, CVR

Cape Fear Court Reporting, Inc.
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PROCEEDI NGS 7:10 P. M
MR. M CK SENUS: It’s about ten after seven,
so | suppose we can get started. | think everybody that’s

com ng is here.

|"d like to wel come everybody to the public neeting
for the proposed renedial action plan for OU 14 and OU 6. First
"1l make sonme introductions of base representatives and people
fromthe State that are here. If you could just raise your hand
or hi sign. I"ll first start. My nane is Mck Senus, and |I'ma
base enpl oyee. | work for the Environnmental nmanagenent Office
I nstallation Restoration Division.

M. Scott Brewer is the Deputy to the Assistant Chief
of Staff at EMD. Neal Paul is the Installation Restoration
Director. Brian Marshburn also works in Installation
Restoration as a Project Manager. And Tom Morris, Installation
Restoration Project Manager.

From North Carolina Departnent of Environnment and
Nat ural Resources, Superfund Section, is Dave Lown and Jack
Butl er.

From LANTDI V Kate Landman is here and Maritza
Mont egr oss.

Qur environnmental contractors from Baker
Envi ronmental, Tom Trebilcock is here. He's Program Manager for
Canp Lejeune. Ray Wattras is here who is a Project Manager for
QU 14. Rich Bonelli is here for OU 6; he’'s Project Manager.
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And Kat hy Chavara is here as Project Engineer.

The purpose of the neeting is to dissem nate
information on QU 6 and OU 14. The first presentation will be
OU 14, and followed by Rich Bonelli and Kathy Chavara on OU 6.
If there’s anybody that has any questions throughout the
presentation, those questions are welcone. We do like to ask
you to state your name for the record so that our court
reporter, Julie, can have your nanmes accurately and we’'re able
to respond to your questions after this neeting and after
toni ght .

One last thing is the public coment period opened on

June 28th, this past Sunday, and will go for 30 days, until July

28t h.

The PRAP, if you don’t have one already, for both OUs
is on the corner of the stage. And for anyone else, there is
one in our office at Canp Lejeune, Building 58. Any questions,
t he phone nunber is 451-5068. You can ask for nyself or Neal
Paul .

And if there’'s no questions, we can nove into the
presentation of Ray Wattras, OU 14.

MR. RAY WATTRAS: Thank you, M ck. |’ m Ray
Wattras; |I'’mthe project manager for Operable Unit Nunber 14,
which is Site 69. Rich, if you can go to the next slide.

Site 69 is referred to as the -- you may not be able

toread this. It’s referred to as the R fle Range Chem cal
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Dunp. It’s |located south of the rifle range area at Marine
Corps Base, Canp Lejeune. It’'s |ocated about 200 yards fromthe
New Ri ver and just north of Everett Creek. Everett Creek flows
right here into the New River; the site being up in this area.
Next slide, please.

The site has a recorded history dating back to about
1950 through 1976 where a variety of wastes were taken up to the
site and di sposed of, typically in the trench and fill
operation. These wastes included PCBs; solvents which were used
i n degreasi ng operations; pesticides; and what makes this site
unique is the fact that it’s reported that chem cal agent
training kits were taken up to this site. Now, that’s inportant
to know because these training kits, nost of them contain snall
doses of chemi cal agents, blister-type agents. They woul d use
that in training of the mlitary personnel. So, because of that
we had to approach this site a lot differently than we do nost
sites; the main point being we have to study this site in
conjunction with the U S. Army. The U S. Arny policy was if you
have chem cal agents, even the test kits, in test kit snal
doses, they don’t want to, basically, uncover it unless it
presents an inmm nent danger to human health and the environnment.
In this case it doesn’t up at this site.

This site is located in a renote area. This is a
hi storical photograph taken back in 1956. It just shows you

pretty much the outline of the site. This is just disturbed
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ground. Here it shows the trench in this area; another trench
up in this area. They’' Il point out different things like a
possi bl e staining area, nmounded material; that could be anything
fromjust a pile of dirt that they dug out. The sanme thing up
here it says nmounded material. Fromthe aerial photograph,
especially taken back in 1956, you really can’'t tell exactly
what it is. So, they tried their best, and it hel ps us to study
this site, gives us a feel for how the wastes were di sposed of
and so forth.

Back in the "80s is when the first investigations
began. They started off with just a series of about eight
shal l ow nonitoring wells to see if the groundwater was inpacted.
And what we found was the groundwater in the southern part of
the site, south central part of the site, had sone very high
| evel s of volatile organics such as trichloroethene; and ||
refer to that in this presentation as TCE. That’'s the acronym
that you'll hear nyself and probably others refer to TCE and
vinyl chloride. Those are pretty common constituents of the
solvents that they used.

We began studying this site in about 1993-1994. W
started by doing a geophysical survey and using instrunments to
try to detect where the buried material m ght be. We did have
reports, you know, that the material was taken up in drums. So,
we tried to locate that, and we did find quite a bit of buried

mat eri al throughout -- mainly throughout the central part and
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sout hern part of the site we found a |lot of anonmalies with the
i nstruments.

Qur objective was to let’s find out how contam nat ed
the groundwater is, you know, has it mgrated off site. We did
know, as | nentioned previously, that two wells in this area
showed sonme high |levels of TCE and vinyl chloride. So, what we
tried to do is to determne has it mgrated off site. Then we
established -- we put sonme wells down in this area, down in the
sout heast part of the area, pretty much surrounded the site. W
put a cluster of wells between the site and the New Ri ver, which
is off the photo here, as well as sone deeper wells.

Not only did we need to find out has it mgrated in
the shall ow aquifer, but we wanted to know did it actually go
and infiltrate into the Castle Hayne aquifer, which is the
drinking water aquifer. So, we put in a series of wells. Qur
deepest well went down to about 230 feet. That’'s at the very
bottom of the drinking water aquifer.

We al so took soil sanples, but we had to be carefu
here. We just couldn’t go in with backhoes and start | ooking
because the Arny policy was |eave it be, you don't want to
create a major danger or anything like that. So, we did drill a
nunber of bore holes with the assistance of the U S Arny, and
as we would drill a bore hole, we would go down about two feet;
the Arnmy would put in their instruments to see if they detected

any chem cal agents comng up fromthe bore hole. And we didn't
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det ect any chem cal agents, by the way, and we put quite a
nunber of hol es throughout the landfill, mainly to try to find
out is the soil contam nated. We put in a series of nonitoring
wells, again, just to find out what is the extent of this
cont am nati on.

Wth respect to soil, nost of the soil sanples were
t aken above the water table. And really, with the exception of
one boring in this area, we really didn't find nuch in the soil,
whi ch kind of, you know, you would expect that if they buried it
in a trench, and they nmay have dug down to the water table; when
they hit the water table, they probably stopped digging the
trench, and then they put their waste in there and covered it
up. So, once we hit the water table, you can’t really get the
soil sanple anynore. So, fromthe standpoint of soil
contam nation, the surface is pretty -- it really didn't show
anything of significance. Like | said, only one subsurface
bori ng showed some contam nation with volatile organics, the TCE
that | nmentioned previously.

We did a study of surface water and sedi nents. Again,
we took sanples from down bel ow here. South of this site is
Everett Creek. There is an unnanmed tributary to the New River
that’s north of this site, and we al so sanpl ed surface water and
sedinments in the New River, both upstream adjacent to this site
and downstreamfromthis site.

We didn't find really any contam nation in any of
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t hose surface water bodies that could be attributed to Site 69.
We didn't find the TCE or the vinyl chloride or anything |ike
t hat .

There is one, or two, real small ponds on site.
They’'re always -- fromevery tine |I’ve visited this site,
t hey’ ve al ways been present, and they're really -- how would I
describe this up here -- these ponds are probably not nuch
bi gger than the screen, but we believe that they' re connected
with the shallow water table, that they re hydraulically
connected. And we have found |ow |l evels of volatiles in those
surface ponds, |I'Il call them although the |evels were bel ow
what's call ed anbient water quality criteria, which is -- there
are both federal and state standards for water quality; and
al t hough we had volatiles, they were bel ow those |evels.

Let me talk a little bit about the extent of
contam nation. If you can go to the next slide, R ch. What we
really found was -- let’'s start with the shallow aquifer. And
if you can see this blue dotted line, this is pretty much the
extent of shall ow groundwater contam nation above what 1’|l call
groundwat er standards, the State standards for protection of
groundwater. The red circle is what we're calling our suspected
VOC source area. That’'s based on everything fromthe
geophysi cal study as well as the groundwater results. W had
t he highest levels in groundwater up in this Well Cluster 15.

You can’t read that on this figure here, but we had TCE and
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vinyl chloride in the parts per mllion range, which is quite
high. But its groundwater flow -- groundwater flowis in the
sout heast direction. This arrow depicts that. Wen you get to
the wells down in this area of this site, we really picked up
very, very low levels of TCE and vinyl chloride. So, we’'ve had
a | ot of breakdown of the products, for various reasons. The
contam nation could be hung up with a lot of clayey materi al
meaning it’s not really mgrating that far. The druns coul d
have opened up over the years by being underground. But the
wastes fromthem have not inpacted the groundwater significant
fromthe standpoint of mgration. It’s pretty nuch you get out
into this area with these wells down in this area, and they're
all low. They're either non-detectable, which neans we didn't
detect anything in those sanples, or they're very, very | ow
| evel s bel ow groundwat er protection standards. So, that’s
pretty cl ean.

The green dotted line, though, represents the Castle
Hayne aqui fer which underlies the shallow aquifer. W did find,
again, especially up in this well 15 cluster, we had very high
| evel s of TCE and vinyl chloride at a depth of about 30 to 40
feet bel ow ground surface. And that’'s called -- we refer to
that as the top of the Castle Hayne aquifer. W put another
series of wells in just alittle bit deeper than that, say 60 to
70 feet, and we found -- we still found TCE and vinyl chloride,

but at nmuch | ower | evels.
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Now, all of the Castle Hayne wells that are in this
area, it’s down gradient and outside, at |east the fence |ine.
It's beside a boundary. We really didn't find anything in the
Castl e Hayne aquifer, which is good.

So, what we have here, the problemw th this site is
the fact that we do have a probable source area that we cannot
get to because we cannot uncover this material. It is inpacting
groundwater, but in a very l|localized area. So, it hasn't really
m grated too far fromthe original source area.

From a standpoint of what are the risks to human
health that this site presents, the site, nunber one, is in a
renote area of the base. It's really isolated. Oher than
per haps trespassers, there is no activity; there is no
residential housing nearby; there’'s no comrercial or industrial
operations going on nearby. They do train in the area. W’ ve
seen vehicles and training maneuvers. There is a fence around
this site, and the fence has signs posted on it with, you know,
"warning," “(no) trespassing.” So, froma current standpoint
the site isn't really presenting any type of risk.

The groundwater, although it’s contam nated, the
nearest supply well is nore than a mle away fromthe site. And
again, we have a pretty good handle on the fact that it’s not
contam nated, you know, within a couple hundred feet fromthe
site. So, currently the site doesn't really present arisk to

human health. Cbviously if sonmebody cane in-here and decided to
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develop this site, there would be potential health inpacts;
nunber one, if you drank -- if sonebody installed a well here,
it would not be a good idea, because they would be drinking
contam nated water. So, froma future risk standpoint, there
are risks associated with groundwater ingestion. It’s obviously
fairly unlikely. The base is on a public water supply and has
been. And the well, as | said, the nearest supply well is nore
than a mle way. In fact, if I"mnot m staken, it’s up near the
rifle range, which is pretty far up gradient with respect to
groundwat er fl ow.

So, what we decided, we have -- you know, we defi ned
the problemat this site, and nowit’s a point in tine to say
wel |, what are we going to do about this problem

We | ooked at soil first, and we said, well, you know,
we have a barrier, the fact that we can’t do anything invasive
here. There are two soil alternatives. One alternative is to
do nothing, which is called the no action alternative. And that
alternative is always used to neasure agai nst other
al ternatives.

The second alternative with soil is to inplenent
institutional controls where the base would be restricted from
devel oping this area. They woul d not, obviously -- we d want
the fence to be kept up because we have buried material there.
The restrictions would not permt any type of building or

anything |ike that around the site, and that institutional

Page 12



© 00 N oo o0 ~ w NP

N NN N NN R R R R R R R R R R
O A W N P O © © N O 00 »h W N B O

QU NO. 14 June 30, 1998

control woul d be docunented in the Base Master Plan. So, those
are the two soil alternatives.

We coul dn’t consider anything |ike capping, and
there’s really no great need to cap the site. As | nentioned
before, the surface soil is not the problemhere. It’s the
buried material. Capping would require us to do sone grading,
renmove all of the trees fromthis site, and therefore, we’'d
probably have a problemw th disturbing the contents. So, we
pretty much rul ed out capping as being a feasible alternative.

So, with respect to soil, the best thing and the
recommended alternative is to just inplenent some institutional
controls to keep the people out fromdigging up the area or
building on it and so forth.

Now, with respect to groundwater, there are five
alternatives. Again, the first one is always no action, neaning
we woul d do nothing with the groundwater. In that case, that
means no nonitoring, no nothing. That alternative presents a
little bit of a problem here because we know we have
contam nated water, and we want to keep an eye out on that. So,
the no action alternative is pretty nuch rul ed out.

The second alternative is called institutional
controls and nonitored natural attenuation. Now, natural
attenuation is a renedial action. It’s done in situ. It’'s done
naturally.

Natural attenuation is the natural biodegradation of
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the contam nants, the TCE and the vinyl chloride. They break
down into other products. It involves dispersion, nmeaning a
dilution. As the plume nmoves away fromthe site, those |evels
are expected to get |ower and | ower.

When we say nonitored natural attenuation, what we
mean is we're going to take sanples froma series of nonitoring
wells, both within the source area or the hot area, as well as
down gradient. And we want to check those |evels over time and
see if the level wll decrease.

Now, as | nentioned before, this site has been studied
since the m d-1980s, and we have seen decreases in the
contam nant | evels over the last 10 or 12 years. So, we believe
there is some natural attenuation that is occurring already, as
well as we’ve seen the breakdown of products that we would
normally see from TCE all the way down to the vinyl chloride.

So, that’s alternative nunmber two. | believe the net
present worth cost of that alternative is around $535, 000.
That’ s based on 30 years of nmonitoring. The first five years
you woul d have to nonitor these wells every quarter; and then,
after five years, our cost is based, | believe, on sanmpling the
wells twice a year. And then, it also involves a nodeling study
where we will try to predict, you know, where the plume could be
movi ng or the contam nants m grating or what |evels they would
be. So, it does involve really a continued study so that you

can track what’s going on with this plune.
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The third alternative involves putting in a series of
extraction wells, both in the shallow aquifer and in the Castle
Hayne aquifer. We'd want to install one pair of extraction
wel | s near the probable source area, and a series of extraction
wel |l s along the boundary. It would require the construction of
an on-site treatnent plant that would have a capacity of about
100- 150 gal l on per m nute flow. G oundwater would be extracted
fromthe ground fromthe wells, piped to a treatnent facility;
treated by using -- you' d have to pretreat to get rid of sone of
the netals. You have iron that could clog up the air stripper.
And you would also treat using air stripper and carbon
adsorption. The water woul d be discharged, piped to the New
River. That’s the only place -- really to pipe it that’'s the
cl osest point to pipe it.

That alternative, again, we would -- with that
alternative we would still inplement institutional controls so
t hat peopl e cannot use the groundwater and put in additional
supply wells or anything like that. It would al so involve
noni toring the groundwater over tinme just to make sure the plune
is not noving, make sure that the extraction wells are contained
within the plume. The cost of that alternative is about a
little over two mllion dollars.

The fourth alternative is pretty nmuch what | just
descri bed, with the exception of we would install what’s called

dual phase vapor extraction wells. Vapor extraction wells,
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basically, you draw up the soil gas and treat the soil gas. W
woul d nmost likely install the vapor extraction wells within the
pr obabl e source area.

The downsi de of both that |ast alternative that |
mentioned as well as this one we're using, the vapor extraction
wel l's, the source, whatever has caused this groundwater
contam nation, would always remain there. We cannot physically
go in there and renove it |like we can at other sites. Wre
restricted fromthat because of the chem cal agent test kits.

So, using dual phase vapor extraction, the only thing
that it does a little bit nore than the previous alternative, it
will help clean up sone of the contami nated soil that is up in
this area, but it will not renmediate the bulk waste. There’s
just no practical way that a technology can do that.

That alternative using the vapor extraction has a
present worth cost of about 2.7 mllion dollars.

Finally, the last alternative is referred to as in
situ air stripping. In situ air stripping involves installing
what | ooks like a monitoring well. It has a treatnent system
inside the well. The well creates a circulation of groundwater,
and as the water is being circulated fromthe bottom of the well
to the top, there is pretty nmuch -- if you could picture an air
stripper inside that well head.

We did a treatability study of that technol ogy. W
t hought it had some prom se. The treatability study had m xed
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results. We did see a decrease in -- first of all, it didn't
work in the shallow aquifer. We had two different wells. W
installed one pilot study well in the shallow aquifer down
pretty nuch around this area, and we installed the one in the
top of the Castle Hayne aquifer. We couldn’t get a circulation
cell to formin the shallow aquifer. It did not work.

Now, in the upper portion of the Castle Hayne aquifer,
we were able to forma circulation cell, and we saw sone
reduction in levels at the well itself; but we didn't really see
that nmuch of a reduction in levels in other nonitoring wells
surrounding it. Part of that theory is if there’'s a |ot of
clayey material there, it’s possible that a |lot of the
contam nants, a lot of the waste, bound itself with that clay,
and we couldn’t nove it towards that -- although the circulation
cell was formed, it was not nmoving towards that well. It was
bound too tightly to clay. So, we had sone m xed results with
that treatability study.

At the well itself we did see a reduction, but not too
far away. We got 20-25 feet away fromthat well, we weren't
seeing really anything significant happening with respect to
| owering the | evels of contam nation. But anyway, we included
that as an alternative.

What we propose doing in this case would be you'd
install, we said, a series of wells all in the source area; we

woul d |l et them operate for maybe two to three nonths, shut them
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down, let them stay shut down for a nonth or two, start them
back up sort of a |like a pulse reaction to try to nove the
contam nants towards that well

So, we did add that alternative even though the
treatability study had m xed results. And that alternative had
a present worth cost of about $800, 000.

So, in sumary, the recommended alternatives for this
site: for soil, it’'s to inplement institutional controls to
prohi bit building and use of the |l and; and for groundwater, it’s
institutional controls and nonitored natural attenuation. W
feel that, froma standpoint of the current risks that the site
presents as well as effectiveness of the other technol ogi es,
that this would be the nost feasible way to approach this site
for this time being.

Are there any questions? Yes, sSir.

MR. JOE BARNETT: VWhat was this cost? | wasn’'t
sure again. Capital costs, annual, | wasn't sure what that
comes to.

MR. WATTRAS: Okay. For which particul ar

alternative?

MR. BARNETT: Just any of them | wasn't
sure.

MR. WATTRAS: Okay. Let’s start with soil.
Obvi ously no action there’s no cost. And | apol ogize, | do not
have a slide. | think Rich has a slide for his costs, but | did
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not prepare one.

For institutional controls with soil, there is no
capital cost, but there’s an annual operation and mai ntenance
cost, and that’s really just upkeeping of the fence and so
forth. That’s about $900 a year. And the net present worth

cost was just under $14,000 total. That’'s for soil.

MR. BARNETT: What’' s net present worth cost
mean? |s that |ike a one-tine cost?

MR. WATTRAS: Yeah, that would be one-tine
cost, and we’ |l put that npney aside today, and that should be
enough, based on $900 a year for 30 years, to last at a, |
think, interest rate of six percent.

For groundwater, again, no action has no costs. Okay?

For the recommended alternative which is institutional controls
and natural attenuation, there is no capital cost, again, wth

t hat one, because we feel we have enough wells out there we
woul d not need to put any nore in. But we do have an annual
operation and mai ntenance cost which is mainly the collection of
sanpl es, the analysis of those sanples. $63,000 a year for the
first five years, because | believe we're going -- we propose to
noni tor that quarterly. And for years 6 through 30 it woul d be
$24,000 a year because we’'re only sanpling, | believe, twice a
year. And the net present worth, again, was $535, 000 for that

alternative.

Now, the alternatives, beginning with groundwater
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alternative nunber three, that’s where we would have to install
sone extraction wells and a treatnment facility, the capital cost
is $1,047,000. The annual O&M cost woul d be $67,000. And that
had a net present worth cost of $2,088, 000.
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The alternative which is very simlar to that one, to

the extraction and treatnent, that's the dual

extraction, that had a capital cost of $1,238, 000;

annual mai ntenance, O&M cost, of about $98, 000.

And finally, the last alternative,

situ air stripping, had a capital cost of $246, 000, and an
annual O&M cost of $39, 000.

MS. KATE LANDMAN: Did that answer your question
on the definition of --

MR. BARNETT: Okay. Except for the only

guestion | had, the capital costs and net

wasn't sure what the difference in that was.

phase vapor

and it had an

that was the in

present worth costs,

MR. WATTRAS: Capital costs would be if we
have to put in a treatnment plant, you have to install it,
construct it, that’s the capital cost; whereas the net present

worth cost includes your O&%M costs extended over

a period of 30

years.

MR. BARNETT: So, that’s kind of like the
total cost, then, isn't it?

MR. WATTRAS: Yes, exactly. That is the

total cost.
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MS. KATE LANDMAN: Okay. So, it’'s the capital
cost which is the anount |’d have to lay out today to construct
a building, plus if I have to spend $63,000 a year every year
for 30 years, then that all brought back at a six percent

interest rate to today’'s dollar is the net present.

MR. BARNETT: | got it.
MR, JI M SWARTZENBERG. Jim Swartzenberg i s ny nane.
Let me ask a series of questions. I'mtrying to foll ow what

you' re saying, and | read over this. How close is Everett
Creek?
MR. WATTRAS: | think it’s about -- | think

it’s in there, but

MR. SWARTZENBERG. Roughly, 1 nean.

MR. WATTRAS: About a quarter mle south.

MR. SWARTZENBERG. Quarter mle? It’s not as
far as -- | think you said New Ri ver was --

MR. WATTRAS: The New River is actually a

little closer.

VMR. SWARTZENBERG New Ri ver is cl oser
MR. WATTRAS: It’s about 200 yards away.
MR. SWARTZENBERG Isn't there a canal? Didn't

| see a canal on sonething?
MR. WATTRAS: Go back one. What you saw

here was a natural drainage..
MR. SWARTZENBERG Yeabh.
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MR. WATTRAS: ...which is a swell. It’s
not -- | would call it intermttent. In fact --

MR. SWARTZENBERG. OCh, it was on this picture,
yes.

MR. WATTRAS: You' || see ponded water in

here, you know, not this tinme of year..

MR. NEAL PAUL: It’s seasonally drai ned.

MR. WATTRAS: ... according to the way the
weat her’ s been around here, but it’s not a brief flowi ng stream
It’s basically a drainage channel or a swell, as | would cal
that. And that will |ead down to Everett Creek, by the way.

That goes all the way down to Everett Creek

MR. SWARTZENBERG, Has that ever been tested,
the water in that ever been tested?

MR. WATTRAS: We pulled -- I"'mtrying to
think. We did test it, but we used -- what the heck did we do
there? I want to say the water has been tested. We didn’t find
anything in there, but | don’t have that full report in front of

me. Nothing rings a bell that that was a problem

MR. SWARTZENBERG Okay.

MR. WATTRAS: And there’s actually another
one nore -- you can see it -- barely see it on here.

MR. SWARTZENBERG. Yeah.

MR. WATTRAS: There’ s anot her drai nage

swell that flows north to that unnanmed tributary. We pulled
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sanples fromthat area. And | don't believe we found anyt hing

in that water al so.

The only water, as | nmentioned, though, even back in

the m d-1980s when we studied this site, and there were a few on

site real small ponds, we took sanples fromthose ponds, again,
and they still had low |l evels of volatile organics. And we feel
pretty confident that those ponds are tied into the water table.
They were pretty |low, and probably what we saw there was the
water table in those ponds. So, this water puddles, it fornmed
when it rained; every tinme |I’ve been out there |I’ve seen the
ponds. There’s always sone water in it, and they did have | ow

| evel s of volatiles in there.

MR. SWARTZENBERG. Why can’'t you go in there and
just dig out where these barrels and training kits were put in
there and | oad themon a truck and send themoff to |Indiana or
somewhere el se?

MR. WATTRAS: Well, it’s basically, the way
| could describe it would be the U S. Arny policy is not to
disturb that if it doesn’'t create an inmm nent risk to human
heal th and the environnment. And right now in the real mof
things, this site is very, very low priority for the U S. Arny.
They have a | ot bigger problens with major quantities of nustard
gas and blister agents at other sites throughout the nation.
And they basically say don’'t dig it up unless you have to,

because you do run a risk in doing that, obviously. And we
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don’t want to create a risk where we don’t have one right now.
That is part of the theory behind it, | think, is they don't
want to create a risk if you don’t have one right now, nor do
they foresee this site creating a risk |like other sites that
t hey have, which mght be literally next to a residential area
and they have to do sonmething. So, that’'s pretty nmuch --

MR. SWARTZENBERG. The reason you’ re saying that

you' re not considering that as an alternative is because of the

Arny policy.
MR. WATTRAS: That’ s correct.
MR. SWARTZENBERG. Not because it’s a good or

bad alternative. You re just not considering it, period,
because of the Arny policy, right?

MR. WATTRAS: Pretty nmuch so, and it does
not create -- there is no risk being created right now fromthe
stuff that’s buried there, the chem cal agents that are buried
t here.

MR. SWARTZENBERG | understand that, but what
you're telling nme is that you re not considering it because it’'s
the Arny policy.

MR. WATTRAS: Pretty nmuch so.

MR. PAUL: And that policy is done by
DoD, and that’s sonmething we can’t chall enge.

MR. SWARTZENBERG Ckay.
MR. WATTRAS: Yeah.
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MS. LANDMAN: Kate Landman, from LANTDI V.
| just want to add here that we don’'t have the technol ogy to go
out to this site and do anything safely without the Arny’s
assi stance. Therefore, it’s not feasible for us to go out and
do sonething to this site because we can’'t do it. We don’t have
the technologies to nonitor for the agents. Every tine we
drilled a hole in the ground just to test the water, we had to
have the Arnmy come out to sniff for us. And we literally don’t
have any way of going after anything at this site without their
assi stance.

MR. WATTRAS: And correct me if |I’m wong,
we -- the Navy, | say “we” -- the Navy, we are not pernmtted to

go after it. It’s the U S. Arny’s...

MS. LANDMAN: That’ s right.

MR. WATTRAS: ... property. They were
responsi ble for the manufacturing of it, the distribution of it,
and the clean-up of it. So, even if we wanted to go in there,
if we did, it would not -- it would be a problem It is their
responsibility, and they -- | don’'t want to use the word "own
it," but they re responsible for that, and that is their policy,
and that’s why we, you know, we couldn’t do anything there. And
under stand how that -- you know, the policy, to sone extent,
makes some sense because it's not a high risk site. And |ike I

said before, with all the other sites that they have --

MR. SWARTZENBERG. But even if it were, you
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couldn’t do anything about it?

MR. WATTRAS: The Arny woul d have to assi st
us.

MS. LANDMAN: Not today.

MR. WATTRAS: In fact, the Arny woul d say
it’s illegal --

MR. SWARTZENBERG. You can’t contract sonething

li ke that out?

MR. WATTRAS: Par don ne?
MR. SWARTZENBERG. You can’'t contract that out?
MR. WATTRAS: The army would -- they

woul dn’t even let us do that. They would contract it out.

MR. SWARTZENBERG. They woul d contract it.

MR. WATTRAS: That’ s a special type of
wast e that you have to have special expertise in dealing with

it, and the Arny’s involved with all of those clean-ups.

MR. SWARTZENBERG Okay.

MS. LANDMAN: This is one site that is
never going -- in our lifetinme it’s not going to go away as a
site. | nmean, there are contam nants out there. W don’t know

conpletely what’s out there. All we have are witten reports
that these chem cal agent test kits are buried out there. W
have records that say that. W have not encountered any in our
i nvestigation. so, our investigation has not been -- the

subsurface investigation has not been as thorough as a nor nal
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site woul d be because of the limtations inposed on us by the
Arny.

MR. SWARTZENBERG. So, you’'re going to nonitor
this for 30 years.

MS. LANDMAN: No, we’'re going to nonitor it
probably forever or until the Army noves us up on their |ist,

t echnol ogy changes, we have accessibility. This is one site

that is not, you know, nonitor until you-reach a clean state and

then be able to say it’s clean. We could have cl ean readi ngs
multiple years in a row, and we couldn’t categorically say the
site is clean.

MR. SWARTZENBERG. But what you’ re budgeting for

is monitoring for 30 years.

MR. WATTRAS: Yes. The 30 years —-
MR. SWARTZENBERG. At the end of 30 years you’ ve

got to budget nore noney, is that it?

MR. WATTRAS: Well, that’s what you would
have to do. And every five years, | believe -- well, every year
you would really -- we'd have a report com ng out every year

basically, showing the progress or |ack of progress that the
natural attenuation is taking. But as long as it’'s there, the
Navy will have to nonitor it.

MR. SWARTZENBERG. What happens if the -- and
maybe you’ ve already answered this. What happens if these

| evel s don’t decrease? And maybe you’ ve already answered this.
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They probably won't, right?

MR. WATTRAS: Wel I, we hope that they
decrease. W're seeing, fortunately -- you want to hit the next
slide, Rich. They' ve decreased to levels that are non-

detectable only a couple of hundred feet fromthe site.

Now, say five years fromnow we start seeing that the
| evels are starting to increase here, then we would probably
have to, you know, consider -- we m ght have to consider doing
sonmet hing at that point, containing the flow of groundwater.
But for right now there’s been 10-12 years of data show ng that
we really haven't seen -- we’ve actually seen levels in these
wells and in these wells increase significantly over the | ast
ten years. So, but you never know what can happen.

MR. SWARTZENBERG These could be in sone

barrels that...

MR. WATTRAS: Exactly.

MR. SWARTZENBERG. ... haven’t rusted through
yet.

MR. WATTRAS: Exactly. That could be the
case.

MR. SWARTZENBERG. When they do, then you could

MR. WATTRAS: That could be the case.

MS. LANDMAN: So, five years from now --

our nonitoring program was designed so that we can detect if,
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say, a big new slug were to cone out fromthe source area. And
if that were the case and we started to see a significant plune
starting to mgrate off site, we m ght have to do sonething in
the formof a barrier, which would be outside the site because
we can’t do anything within the site.

MR. WATTRAS: But there’s nothing
suggesting that yet.

MS. LANDMAN: So, we would have to
reeval uate that situation as it arose because it wouldn’'t do any
good to put -- we mght decide to install a protective barrier
systemright now, and it m ght be in the wong place. W don't
know. And as long as we have a relative equilibriumat the site
ri ght now, and contam nants don't appear to be |leaving the site,
it appears that what contam nants have been rel eased at the site
are naturally attenuating before they make it off site. And as
|l ong as that equilibriumis maintained, we won't really have a
probl em regarding risks for contam nants escaping the site. And
part of the nonitoring programis to insure that those
conditions don’t change, and if they do change, it will alert us

early enough so that we can take action to prevent any exposure.

MR. SWARTZENBERG. One | ast question.

MR. WATTRAS: Sure.

MR. SWARTZENBERG. Maybe Kat herine can answer
this. I don’t know, | nean, whatever. You said you dug wells.

Sonme of these wells detected high levels of TCE at 30 to 40
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feet; that’s what you had said.
MR. WATTRAS: That’ s what we call the upper

zone of the Castle --

MR. SWARTZENBERG So, they are in the aquifer?
MR, WATTRAS: Yes, they are.
MR. SWARTZENBERG. What happens to that water,

because the water evaporates, right?

MR. WATTRAS: Wel |, groundwater is noving.
Part of the theories, although we have it at 30 to 40 feet, we
even have it at 60 to 70 feet, but it’s only in this one area,
okay? We have wells out here that are 60 to 70 feet. W have
wells out here that are 60 to 70 feet and deeper; we haven't
seen it out here. Part of the theory is we believe there's a
| ot of clayey-type soil up at this site, and contam nants wil |
bind to that clay, you know, it will bind them and they won't
nove as readily as, say, sandy-type soil.

So, that’s part of the theory, but we have to
remenber, this waste has been buried since 1950 through 1976,
and it’s somewhat surprising that it hasn’t nmoved nuch further
off site, which is good, and we think the reason for it m ght
have to do with the type of material, the geol ogics of the clays
and stuff like that that m ght be binding that contam nant from
t he groundwat er.

MR. SWARTZENBERG. You really don’t know?

MR. WATTRAS: You can't tell for certain.
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MR. SWARTZENBERG. A l ot of guesses.

MR. WATTRAS: That’s a theory. We do know
-- the facts are it’'s clean out here, so it’s not noving. |
mean, it has not been detected out here.

Groundwat er is always novi ng, obviously, but the
contam nation has stayed pretty much -- here’ s the Castle Hayne,
this green color is the drinking water aquifer. This is pretty
much our estimted extent of contami nation in the drinking water
aquifer, and this is our estinmated extent of contam nation in

t he shall ow aquifer

Yes, sir?
MR. BARNETT: Joe Barnett. That Castle
Hayne, the shallow and the deep and internediate, is it like a

big bathtub and it’s all the same water?

MR. WATTRAS: The shal |l ow aquifer is,
separated by a sem -perneable | ayer of clays, silts and sands.
It’s not totally isolated. I"m not sure at Canp Lejeune, |
mean, there are a | ot of aquifers around the country that are --
you can have a shall ow aquifer, then you can have two or three
feet of clay, and you can have anot her aquifer underneath, and
they’' re not interconnected hydraulically.

We feel pretty certain fromthe testing that we did
out here, we do have -- it’'s a fact that we have contam nation
in the shallow and in the deeper Castle Hayne. There is an

i nterconnection between the aquifers.
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MR. BARNETT: | personally think your
alternative is probably the best one, but what |’ m wonderi ng,
what else -- | nmean, if you have sone pollution |ike in one end

of the bathtub, it just disperses enough, does it break them
down or is it just getting diluted and your wells don’'t detect
it because it’'s...

MR. WATTRAS: It’s a little bit of both.
MR. BARNETT: ... diluted so much you can’t
detect it?

MR. WATTRAS: It’s a little bit of both.

It’s dilution as well as just the break-down of the solvent

itself.

MR. BARNETT: But it does break down some
of it?

MR. WATTRAS: It does break down, yeah

MR. BARNETT: And anot her question is, you
know, | keep reading about -- | brought this up a long tinme ago,
but supposedly as our aquifers -- you know, we’'re using a |lot of
it and it’s dropping, will that tend to spread it nore?

MR. WATTRAS: Actually if the shallow --

you know, if your water table dropped bel ow where your wastes
are, that’s actually good, in a way, because now there’'s no --
you know what |’ m sayi ng?

MR. BARNETT: Okay. So, it mght -- except
where the —-

Page 32



© 00 N oo o0 ~ w NP

N NN N NN R R R R R R R R R R
O A W N P O © © N O 00 »h W N B O

QU NO. 14 June 30, 1998

MR. WATTRAS: You m ght have a better
condition if your shallow water table dropped because there s no
| onger any contact with that waste material. Okay?

We haven’t studied the site -- | nean, we haven't
| ooked at those groundwater |evels over tinme to try to get any
type of pattern. There are seasonal fluctuations in
groundwat er. Maybe Rich can help me here. | don't think they
fluctuate nore than a foot or two out, out at this site, from
what | recall.

So, to answer your question about the water levels, if
anything if the water levels go down, that would actually be
better because you’ d have your wastes that woul d now be above
the water table and no |l onger in contact. But they do fluctuate
seasonal | y.

MR. BARNETT: So, what’s already in the

wat er, though, that m ght get dispersed nore.

MR. WATTRAS: Yes.
MR. BARNETT: But what’'s not in the water,

it mght keep it fromgetting in the water?

MR. WATTRAS: That's correct.

MR. BARNETT: Except when it rains, then it
m ght .

MR. WATTRAS: Rai n woul d cause sone

infiltration.

MR. SENUS: Ray, can | interject? It’'s
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been about an hour already. Does anybody have any objections if
we move to OU 6? We have five nore sites to do. In the

interest of time. If there are any questions about site 69 we
can entertain that at the end, either formally or informally,
dependi ng on how nmuch tinme is left.

MR. WATTRAS: O written comments, | guess
there’s -- on the back of the sheets there’'s an address if you
have any ot her questions, feel free to wite those questions in
and we’ Il answer them

Thank you. And | apol ogi ze for taking nore than 15 or
20 m nutes.

(THI'S CONCLUDES THE PUBLI C MEETI NG FOR OPERABLE UNI T
NO. 14, MARI NE CORPS BASE, CAMP LEJEUNE.)
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STATE OF NORTH CAROLI NA
COUNTY OF PENDER
CERTI FI CATE

I, J.R RYAN, CERTIFIED COURT REPORTER- NOTARY PUBLI C,
DO HEREBY CERTI FY THAT THE FOREGOI NG 34 PAGES CONSTI TUTE A TRUE
AND CORRECT TRANSCRI PT OF THE PRESENTATI ON, QUESTI ONS AND
COMMENTS HEARD AT THE PUBLI C MEETI NG REGARDI NG OPERABLE UNI T NO
14, MARI NE CORPS BASE, CAMP LEJEUNE.

| DO FURTHER CERTI FY THAT | AM NOT COUNSEL FOR, OR I N
THE EMPLOYMENT OF ANY OF THE PARTI ES, NOR AM | FI NANCI ALLY
| NTERESTED I N THE RESULTS OF THI S ACTI ON.

I N W TNESS WHEREOF, | HAVE HEREUNTO SET MY HAND THI S
12TH DAY OF JULY 1998.

i
Frjar—

{ o

T.R. RYAMN U
NOTARY PUBLIC FPOR THE STATE OF
NORTHE CAROLINA

My COWM SSI ON EXPI RES: JANUARY 8, 2002
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SOIL TO GROUNDWATER SCREENING LEVEL CALCULATIONS




SUMMARY OF USEPA EXCEEDENCES OF

SOIL TO GROUNDWATER SOIL SCREENING LEVELS
SITE 69

MCB CAMP LEJEUNE, NORTH CAROLINA

] Surface Soil Subsurface Soil
Soil to
Groundwater . Number of
Groundwater COC .
Screening Level Co'\rql(?;(r:?;trinon Frequenc Detglcltjirgrt?::.Er Aogove Maximum Frequenc Detections
(mg/kg) equency : Concentration equency Above Screening
(mg/kg) Screening Level
Level
1,2-Dichloroethene (total) 0.7852 0.004J 125 0 0.002J 120 0
Trichloroethene 0.082 0.003J 125 0 ND 0/20 0
Beryllium 32 ND 0/25 0 0.36 110 0
36 17.7
Chromium(?) 1 (L6 min.) 18/25 18 (L76 min.) 8/10 8
L ead NA® 125 25/25 - 6 10/;10 -
M anganese NA® 155 22/25 - 39 10/10 -
\V anadium 110 53 3/25 0 226 4/10 0
Zinc 1306 66 12/25 0 137 3/10 0
Notes:

(2) The soil to groundwater screening level was calculated for chromium V1.
(2) Thisisthelowest soil to groundwater screening level of cis- and trans- 1,2-dichloroethene.
(3) A soil to groundwater screening level could not be calculated because there is no soil-water

partition coefficient (Kd) for this contaminant.

ND = not detected
J = estimated value




USEPA SOIL SCREENING GUIDANCE
CALCULATION OF SITE-SPECIFIC
SOIL TO GROUNDWATER SCREENING LEVELS FOR ORGANICS
SITE 69
MCB CAMP LEJEUNE, NORTH CAROLINA

Calculation Input Table
|:(n,,,+n.H‘) I Definition Units Value Source
Equation: Csot = Cow Ko+ Py df Csoil - Calculated soil concentration for soil mg/kg -- Calculated
cew - Applicable groundwater target concentration mg/L NC 2L Standard
_80" Screening Levels (ugkg) 1,2-Dichloroethene (total) 0.07
;ﬁc-afgg{s::;ene (total) 722 Trichloroethene 0.0028
df - Dilution Factor unitless 1
Ks - Soil- water partion cofficient L/kg Ks=KoeX foc --
1,2-Dichloroethene (total) 11.005
Trichloroethene 29.233
K, - Soil organic carbon-water partion coefficient L/kg USEPA 1996, Soil
1,2-Dichloroethene (total) 35.5
Trchloroethene 94.3
foc - Fraction organic carbon in vadose zone soil Ocarbon!Jsoil 0.31 | site specific value
ny - Water filled soil porosity (vadose zone soil) Luwater/Lsoil 0.3 | See “K,." Source
n, - Air filled soil porosity (vadose zone soil) LaidLsoil 0.13 | See “K,." Source
H' - Henry's Law Constant unitless See “K,." Source
1,2-Dichloroethene (total) 0.167
Trichlorethene 0.37392
Py, - Bulk Density kg/L 151 | OU

Note: Chemical/physical properties of cis-1,2-dichloroethene were used as surrogate values for 1,2-dichlorothene (total).

8/9/00, 69-ssl.xls, site69_org



USEPA SOIL TO GROUNDWATER SCREENING GUIDANCE
CALCULATION OF SITE-SPECIFIC
SOIL SCREENING LEVELS FOR INORGANICS
SITE 69
MCB, CAMP LEJEUNE, NORTH CAROLINA

[(nw +ngH') :{ Calculation Input Table
Equation: Cson=Cow Kd+ Py df Definition Units Value Source
C..i - Calculated soil concentration for soil mg/kg -- Calculated
Soil Screening Levels (mg/kg) Caw - Applicable groundwater target concentration mg/L
Beryllium 3.2 Beryllium 0.004 | MCL
Chromium (VI) 1.0 Chromium 0.05 | NC 2L Standard
Lead NA Lead 0.015 | NC 2L Standard
Manganese NA Manganese 0.05 [ NC 2L Standard
Vanadium 110.0 Vanadium 0.11 | Site Specific Risk - Ingestion
Zinc 130.6 Zinc 2.1 | NC 2L Standard
df - Dilution Factor unitless 1
Kd - Soil- water partion cofficient L/kg USEPA 1996, Soil
Beryllium 790
Chromium (VI) 19
Lead NA
Manganese NA
Vanadium 1000
Zinc 62
ny - Water filled soil porosity (vadose zone soil) Lyater/Lsoi 0.3 | See “Ky" Source
n, - Air filled soil porosity (vadose zone soil) LaidLsoi 0.13 | See “K," Source
H' - Henry's Law Constant unitless 0 | See“Ky” Source
P, - Bulk Density kg/L 1.51 | OU

Note: NA = value not available.

8/9/00, 69-ssl.xls, sit69$inorg



Origind LUCIP Date: June 2000
Last Revised: June 2000

LAND USE CONTROL IMPLEMENTATION PLAN (LUCIP)
MCB CAMP LEJEUNE OU NO. 14 (SITE 69)
RIFLE RANGE CHEMICAL DUMP

GENERAL

By separate Memorandum of Agreement dated May 24, 1999, hereinafter referred to as the Land Use Control
Assurance Plan (LUCAP), the U.S. Environmental Protection Agency (USEPA); the North Carolina Department
of Environment and Natural Resources (NCDENR); and the Department of the (Navy) on behaf of U.S. Marine
Corps Base, Camp Lejeune, agreed that the Navy and the United States Marine Corps (Marine Corps) shdl follow
certain procedures for implementing and maintaining site-specific land use controls. Those procedures are contained
in the LUCAP, and, for Site 69, this Land Use Control Implementation Plan (LUCIP). The LUCAP is intended to
ensure that all of the Department of the Navy's site-specific selected remedies with land use controls remain
protective of human health and the environment. This LUCIP and its requirements are part of the selected remedy
within the final Record of Decision (ROD).

The parties to the LUCAP aso agree that efficacy/protectiveness of the land use controls within this Land Use
Control Implementation Plan is contingent upon the Navy's substantia good-faith compliance with those procedures
goplicable to the selected remedy. Should such compliance not occur or should the LUCAP be terminated, the parties
agree that the protectiveness of the selected remedy may be reconsidered by any party and additiona remedial
measures may be necessary to ensure the selected remedy remains protective of human health and the environment.

This document is the LUCIP for MCB Camp Lgeune, Site 69, Rifle Range Chemical Dump. Site 69 is the sole site
comprising Operable Unit (OU) No. 14. This LUCIP is an attachment to and a part of the ROD for the site.

The Navy and the Marine Corps will, Pursuant to the LUCAP, include the land use controls set forth in this LUCIP
within the Ingtalation’s Geographic Information System (GIS) and the base master planning process. Pursuant to the
LUCAP paragraph IV. a)., the Installation will provide written notification to the State and USEPA when the
requirements of this paragraph have been met.

All proposed changes to this LUCIP will be submitted to the State and USEPA for review and concurrence prior to
implementation. Changesto this LUCIPwill, if required under the National Contingency Plan, be reflected in changes
to the selected remedy made through the appropriate process (e.g., Explanation of Significant Differences, ROD
amendment).

The parties agree that the Navy’ s annua certification of land use control implementation is necessary for aslong as
the Navy retains ownership of the site. The NCDENR maintains this annual certification is part of the selected
remedy. The Navy and Marine Corps maintain this annua certification is a procedure to implement the selected
remedy and is not a part of the selected remedy.  Nevertheless, dl parties agree that a written certification is
desirable. Accordingly, pursuant to the LUCAP paragraph V. b)., MCB Camp Legeunewill providethat certification
annually to USEPA and the NCDENR that the land use controls within the ROD remain implemented.



SITE BOUNDARY IDENTIFICATION

The geographic boundary of the site is identified in Figure D-1, Boundary of Site 69. This boundary indicates the
outermost border of all controlled portions of this site (i.e., no areas subject to land use controls lie outside this
boundary). The current boundary is driven by aguifer use controls.

The geographic boundary of the current shallow groundwater contamination isidentified in Figure D-2, Boundary of
Current Shallow Groundwater Contamination. The geographic boundary of the current deep groundwater
contamination isidentified in Figure D-3, Boundary of Current Deep Groundwater Contamination.

SITE USE CONTROLS

Unless specifically excepted by both NCDENR and USEAP, al land uses and intrusive activities at the site (e.g.
training, recrestion, construction, grading, excavation of soil, or insertion of objects into the ground), except for
monitoring purposes, are prohibited. See Figure D-4, Boundary of Land Use Controls. All exceptions for intrusive
activities (including intrusive activities for monitoring purposes) are required to have assstance from an Army
Technical Escort Unit (or equivaent) to monitor for potential encounters with buried CWM. These controls are to
remain in effect until either (a) it can be demonstrated that contaminants (including CWM) no longer remain on site,
or (b) the land use controls of this Interim ROD are superceded by a Fina ROD.

AQUIFER USE CONTROLS

Except for monitoring purposes or as specifically excepted by NCDENR or the USEPA, al use of groundwater
beneath Site 69 is prohibited. In addition, the installation of any well, other than those constructed for monitoring
purposes, is prohibited except as authorized by North Carolina Administrative Code Title 15A, Chapter 2C (as
amended), Well Construction. See Figure D-5, Boundary of Aquifer Use Controls. A 1,000-foot buffer around areas
of known contamination is used to delineate this boundary. These controls are to remain in effect until either (a) it
can be demongtrated that contaminants 9including CWM) no longer remain on site, or (b) the aquifer use controls of
this Interim ROD are superceded by a Final ROD.

SITE ACCESSCONTROLS

Access to Site 69 is controlled via a chain link fence and locking gate. The fence is currently installed along the
perimeter of the Site 69 boundary of land use controls. Warning sings are posted on the fence, gate, and signswill be
maintained as long as land use controls are required.

NOTIFICATION

Following the procedures contained within the LUCAP, MCB Camp Leeune shdll file a Notification of Inactive
Hazardous Substance or Waste Disposal Site meeting the requirements of NCGS 130A-310.8

2 Site 69
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LAND USE CONTROL IMPLEMENTATION PLAN (LUCIP)
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STATE OF NORTH CAROLINA APPROVAL LETTER




y NORTH CAROLINA DEPARTMENT OF
EMVIROMMEMT AND MATURAL RESOQURCES

Apral 14,2000 piyision oF WASTE MANAGEMENT

Commander, Atlantic Division

Naval Facilities Engineering Command
: 1510 Gilbert Streat (Building N-26)
Morfolk, Virginia 23511-2699

£12  Attention: Ms. Katherine Landman
o T Navy Technical Repiiieriani e
T Code 1823

Commanding Genesal

Marine Corps Base

PSC Box 20004

Camp Lejeune, NC 28542-0004

Attention: ACSS, EMD/IRD
RE: Stale Concurrence on the
: Interim Record of Decision (ROD)
Operable Unit No. 14 (QU14), Site 69
MCB Camp Lejeune, Morth Carolina
Dear Ms. Landman:

The North Carolina Superfund Section has reviewed the Interim ROD for OU 14, Site
69 and concurs with the remedy subject to the following conditions:

: 1. Our concurrence on the [nterim ROD and of the selected remedy for the site is
5 based solely on the information contained in the ROD. Should we receive

5 additional information that significantly affects the conclusions or remedies
;’ contained in the ROD, we may modify or withdraw this concunence with written
ﬁ( notice to the Navy and MCB Camp Lejeune.

Py ;.-i"‘ﬂ. B s T . 1-
o 2. Qurconcurrence on the Interjm ROD in no way binds the State to concur in future

decisions or commits the State to participate, financially or otherwise, in the
cleanup of the Site. The State reserves the right to review, comment, and make
independent assessments of all future work relating to this Site.

e

We appreciate the opportunity to review this ROD and look forward to working with
MCR Camp Lejeune, the Mavy, and EPA to remediate this Site.

AL [ [

Grover Nicholson, Head
Federal Facilities Bra.m:h
Superfund Section

oG Gena Townsend, US EPA Region [V @
Meal Paul, MCB Camp Lejeune
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